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MINUTES OF THE MEETING OF 1103A USERS 
AT 

THE RAMO-WOOLDRIDGE OORPORATION 
Los Angeles, California 
19 and 20 December, 1955 


As directed by the San Francisco meeting of 1 and 2 December, 1955* a 
meeting was held on Monday and Tuesday, 19 and 20 December, 1955* at The 
Ramo-Wooldridge Corporation, Los Angeles, with Dr. Walter F. Bauer acting 
as chairman. 

In attendance were 

Boeing Airplane Company 
Donald Cook 

Holloman Air Force Base ' 

Thomas Duke (Monday only) 

Robert Tantzen 

Lockheed Missile Systems Division 
Bernard Dove (Tuesday only) 

Werner Leutert (Monday only) 

Richard Talmadge (Tuesday only) 

Ramo-Wooldridge Corporation 
Walter Bauer 
Robert Beach 
Donn Combelic 
Donald Gantner 
Robert Perkins 

Sperry-Rand 

George Etsell 
Jules Mersel 

Perkins was appointed to take the minutes of the meeting. 

Dr. Eldred C. Nelson, Associate Director of the Computer Systems Division, 
welcomed the group to Ramo-Wooldridge and expressed the company's interest in 
cooperation. 
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The chairman recalled that the San Francisco meeting had agreed on a 

"Minimum 1103A Installation" to include the following: 

Basic 1103A with lj.0 96 words of core 
storage and Flexowriter output. 

Controlled reproducer for punched cards. 

Ferranti paper tape reader 

Teletype paper tape punch 

5 Uniservo magnetic tape units 

Off line 600 line/minute printer. (Boeing 
point plotting modification). 

Tantzen pointed out that Holloman is not getting a printer but plans 
to use magnetic tape output to Uniprinters. This will not hamper their parti¬ 
cipation in any cooperative scheme, however. 

Leutert indicated his willingness to increase his order of five Uniservos 
if a scheme requiring more should be set up. Boeing has ordered six and Ramo- 
Wooldridge seven. 

Scheduled delivery dates are as follows: 

Lockheed February, 1956 

Boeing March, 1956 

Holloman July, 1956 

Ramo-Wooldridge July, 1956 

The chairman also stated that the San Francisco meeting had specified 
the voting procedure to be used at this meeting: namely, one vote each for 
Boeing, Holloman, Lockheed, Ramo-Wooldridge, and Sperry-Rand, and one vote 
for all 1103 users as a group. This procedure was followed throughout the 
meeting except that no representative of the 1103 Group was present. 

The chairman proposed the following agenda drawn up by Ramo-Wooldridge 
and including suggestions communicated by Boeing: 

(1) Definition of membership. 

(2) Name of organization. 
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(3) A brief report from each group of its plans and results to 
date and its feelings about a cooperative effort. 

(10 Procedure for distribution of material. 

(3) An exchange language. 

(6) Determination of the level of cooperation and participation. 

(7) Organizational details and plans for future meetings. 

The question was raised as to whether computing center management 
information such as operating experience, salary policies, etc. should be 
exchanged. It was decided these items should not be discussed at this meeting, 
but on a motion by Leutert it was agreed that "one goal is the exchange of 
management information". 

After some discussion of both membership and a name for the organiza¬ 
tion, it was agreed to postpone decisions on these topics until later in the 
meeting. 

The remainder of the morning and part of the afternoon were devoted to 
reports from some of the groups present. 

SPERRY-RAND reported by Mersel: A tape moving routine has been written, 
and information on it was distributed at San Francisco. A conversion routine 
for 1103 programs to 1103A code is almost completed. It is hoped that this 
will work for 9 $% of all programs. Leutert suggested that a conversion from 
1103A to 1103 might also be needed. 

ERA is continuing the Central Exchange. The philosophy adopted has been 
to require no special language and to do a minimum of editing. This makes it 
easy to contribute material and to distribute it quickly. ERA has received no 
complaints about the Central Exchange, except for the time lag. This has been 
corrected with the institution of the News Flash. There will be an attempt to 
include some computing center management information in the February issue. 
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HOLLOMAN - No report at this time. 

BOEING reported by Cook: The computing center has three groups, con¬ 
cerned, respectively, with methods, programming, and operation. Currently 
( nine )experienced people are working full time in preparation for the 1103A. 
Three of these have been writin g specifications for a compiler, which is 
ready to be code d. Others have been working o n subroutine s. Work on input- 
outpu t has just starte d. 

RAHO-WOOLDRIDGE reported by Combelic: The Computing Center has a total 
of about b$ people including programmers, hand computers, analysts, and 
clerical personnel. Of these about( seve n)are in the programming organization 
group with responsibility for the maintenance and improvement of the present 
system of sub programs and service routines, and for training new programmers 
as well as for setting up a system for the 1103A. 

The philosophy is that an assembly program or compiler is only part 
of a computation system. A "black box" system is planned in which the 
programmer may make all decisions at his desk. A "normal" mode of operation 
will be established with options provided for deviation from the normal. It 
is hoped that coding on the system will start February first. 

LOCKHEED reported by Leutert: The computers and control section 
consists of about 30 people in three production programming groups and an 
operations group, ten in the applied math staff, and ten in the advanced 
programming group. This latter group has completed specifications for an 
1103 A plan. 


Following this round of reports there was a general informal discussion 
of what the objectives of the group might be. Among the possible objectives 
suggested were 

1. Exchange of programming techniques and ideas. 

2. Exchange of programs and subroutines. 
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3o Exchange of management information and plans. This might include 
machine time records, manpower requirements, etc. Possibly some 
joint recruiting activity. 

1*. Adoption of a universal programming language for exchanged programs 
or for actual use at all installations. 

5. Adoption of a standard format for program write-ups and 
descriptions. 

6 . Adoption of standard subroutine conventions such as location 
of entrances and exits. 

7. Setting up of a cooperative manpower effort. 

8 . Cooperation at the program planning stage. Consideration of other 
groups' requirements before writing a program. Possible specializa¬ 
tion by each installation on certain types of programs. 

No definite action was taken on these suggestions at this time. 

The question of membership was again considered. On a motion by Cook, 
it was decided that "all 1103A users be accorded a vote. A user is an organiza¬ 
tion which is renting or has purchased or has a firm order for one or more 
1103A's". On a motion by Combelic it was agreed that "Sperry-Rand Corporation 
be accorded one vote". 

A motion by Combelic to grant one vote to all 1103 users as a unit was 
withdrawn after discussion. A motion by Mersel to associate a vote with each 
1103A rather than with each organization was defeated. 

The meeting recessed until Tuesday morning. 

After a brief review of the events of the previous day, it was voted, on 
a motion by Mersel, that "A purpose of the group is to achieve a uniform general 
purpose system for the operation of all 1103A's". 

The question of a name for the group was re-opened. After a number 
of straw votes and indications of preference it was decided on a motion by 
Mersel that "the name of the 1103A cooperative effort be USE, the Univac 
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Scientific Exchange". 

An attempt was next made to set up an organizational framework. After 
some false starts the following motions were adopted unanimously: (Tantzen 
left before adjournment and was not present when some of the following votes 
were taken.) 

By Talir.adge: "There shall be established a Policy Committee which 
shall be the governing body of the USE organization. Official participation 
at Policy Committee meetings shall be by one person from each voting partici¬ 
pating member of the USE organization". 

By Combelic: "A Standards Committee shall be established consisting 
of one member from each voting participating organization. The committee shall 
make recommendations to the USE organization for a computing language common 
to all participating 1103A organizations". 

By Dove: "Boeing shall provide a chairman of the Standards Committee". 

By Mersel: "A Publications Committee shall be established. Sperry- 
Rand shall provide the chairman who shall present a detailed agenda to the 
first meeting of the Publications Committee". 

By Mersel: "A Program Development Committee shall be established. 

A report (by the chairman) on the problems of, and suggestions for, a common 
compiler shall be made at the first meeting of the Program Development Committee". 

By Cook: "The Program Development Committee shall consist of one member 
from each USE organization and Donn Combelic of Ramo-Wooldridge shall be 
chairman". 

By Combelic: "The Policy Committee and all other duly established 
committees shall meet at the same time and location at least once every two 
months, for not more than two consecutive days. The time and location of each 
such meeting shall be set by the Policy Committee. Each committee may decide 
for itself on the time, location, and duration of additional meetings". 
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By Mersel: "For each meeting of the Policy Committee the host organiza¬ 
tion shall prepare an agenda in advance, and shall supply a non-voting chairman 
and a non-voting recording secretary, in addition to its regular voting member". 

Ey Talmadge: "A quorum of the Policy Committee shall consist of at 
least two-thirds of the member organizations". 

By Cook: "At least a two-thirds yes vote and no more than a one-fourth 
no vote of the members present shall be required to pass a motion in the Policy 
Committee". 

Much discussion was held on the various aspects of the work of the 
committees and the relations between them. The following items are here 
included for the record although they were not made official policy or official 
statement of intent by majority vote: 

1. The Policy Committee will review all action taken by the various 
committees and is enpowered to initiate or veto committee work whenever 
appropriate. 

2. The Standards Committee is responsible for the establishment of 
standards of communication of programming information. Specific mention is 
made of the following: form of subroutines, universal language for 1103A 
programs, flow diagrams, and descriptions of programs. 

3. The Program Planning Committee will discuss methods of utilizing 
programming manpower in a cooperative effort. More specifically, the committee 
will discuss the programming activities of the member organizations with the 
aim of channelling certain activities along lines which would be beneficial 

to all. (A common compiler was mentioned specifically in the motion establishing 
the committee.) 

1;. Concern was expressed that there did not seem to be a clear difference 
in responsibility between the Standards and Program Planning Committees, espec¬ 
ially for future activities. Opinion was expressed that sufficient difference 
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exists to start the work of both committees and that the Policy Committee might 
re-examine this aspect of the organization. 

It was agreed, on a motion by Mersel, that "a meeting of all committees 
established to date be held on Monday and Tuesday, 9 and 10 January, 195>6, in 
Seattle, with Boeing acting as host". 

The meeting was adjourned. 


Robert Perkins, 


Recording Secretary 



MINUTES OF THE MEETING OF USE 



kY 


cYm (3-iL^l^ 



AT 

BOEING AIRPLANE COMPANY 

Seattle, Washington 
9 and 10 January 1956 




The members of USE (Univac Scientific Exchange) were welcomed to Boeing 
Airplane Company by Randall E. Porter, Head of the Digital Computing Facility. 
Mr. Porter acted as chairman during the two-day conference. 

In attendance were: 

Lockheed Missile Systems Division 
B. Handy 

Boeing Airplane Company 
Donald Cook 
August Deckart 
Martha Morris 
Donald Neilan 
Randall Porter 
John Stockman 
T. C. Wilfong 

Ramo-Wooldridge Corporation 
Donn Combelic 
Donald Gantner 
Robert Perkins 

Holloman Air Force Base 
Robert Tantzen 

Sperry-Rand 

Thomas Dines 
Peggy Johnson 
Earl Joseph 
Jules Mersel 
Jack Rose 

The agenda for the USE meetings was presented to each member and explained by 
the chairman. Prior to a discussion of the definition of committee assign¬ 
ments, Bob Perkins requested that the minutes of the previous meeting be 
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approved. The only discussion concerned a review of the voting procedure 
and voting members who comprise the Policy Committee. The members of the 
Policy Committee were: 

• ( 

Ben Handy - Lockheed 

Don Cook - Boeing Airplane Company 

Don Gantner - Ramo-Wooldridge 

Bob Tantzen - Holloman Air Force 3ase 

Jules Mersel - Sperry-Rand 

It was moved and seconded that the minutes of the previous meeting be accepted 
by the Policy Committee as written. This motion was approved unanimously by 
the Policy Committee. 


The first committee listed on the agenda for discussion was the Standards 
Committee. August Deckert was appointed by Boeing to act as chairman of 
that committee as directed in the previous minutes. In the discussion of 
the duties of the committee, Don Cook stated that the Program Development 
Committee is concerned with what kind of thing to code, while the Standards 
Committee is concerned with how to code. The Standards Committee would 
prepare the specifications for a common language, a program write-up, and 
a minimum assembly program. The group's definitions of assembly program 
and compiler differ — assembly program was defined as essentially assembl¬ 
ing, on call, library programs while a compiler goes beyond an assembly 
program. The Standards Committee members were: 

Bob Perkins 

Earl Joseph 

Bob Tantzen 

Tom Dines 

John Stockman 

Ous Deckert - Chairman 

The purpose of the Publications Committee was defined next. Dissemination 
of information to 1103A users is their main goal. They should establish in 
what form and in what manner and how much information they are willing to 
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publish. It was felt this committee could terminate with the completion of 
their specifications at this meeting. The Publications Committee members 
were t 

b 

Peggy Johnson - Chairman 
Don Neilan 
Ted Wilfong 

The Program Development Committee would discuss what information is to be 

4 . 

exchanged and who would initiate it. In this connection, a definition of a 
compiler was discussed by Don Cook of Boeing since that company has made the 
most effort toward a compiler because of the fact that their 1103A computer 
would arrive so soon. 


Don Cook listed the goals of a compiler as: 

Translation - Symbolic to Octal 
% 

Writing Calling Sequences 

Prepare for Input and Output Format 

Algebraic Coding 

Storage Assignment 

Automatic Identification 

Scaling 

Automatic Post Mortem and Diagnosis 

In the time remaining during the morning session, the compiler was explained 

in more detail by Martha Morris of Boeing. It was decided that the Policy 

Committee and the Program Development Committee would meet together during 

the committee meeting periods to further discuSs the compiler and programming 

activities. This group would include: 

Donn Combelic - Chairman 
Ben Handy 

• Don Gantner 

Jules Mersel 
Don Cook 
Martha Morris 
Jack Rose 
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The afternoon was devoted to preparation of reports by each committee to be 
presented to the conference on the following day. 

i 

The Policy Committee reconvened at IOjOO A.M. on January 10. 

The Chairman of the Standards Committee presented a report of the committee's 
recommendations. In the discussions that followed, it was pointed out that 
the recommended language was to be used for the exchange of library programs 
and was not binding as the language in general use at the particular install¬ 
ations. TRANS-USE, the minimum standard assembly program, was designed to 
be as simple as possible and, therefore, did not represent any excessive 
programming burden to any organisation. 

A motion was made by Ben Handy that the Chairman of the Standards Committee 
submit to each member in'writing a proposal for a common language program 
and a proposal for a subroutine write-up - the minimum information to be 
contained and the order in which they are to appear (the sequence of the 
information). The motion was seconded and Don Cook moved to amend that the 
proposal also include the subprogram instruction format. The amendment was 
seconded and passed. The motion was carried as amended. 

The Chairman of the Publications Committee presented a report of that 
committee's recommendations. It was moved by Don Cook that the Chairman of 
the Publications Committee be appointed the Secretary of the USE Organiza¬ 
tion. This motion was seconded by Jules Mersel and passed by the Policy 

I 

Committee. It was pointed out that this is the Executive Secretary, the 
recording secretary being supplied by the host organization as decided at 
the preceding meeting. 
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Following a discussion of the distribution of USE material, Don Cook made a 
motion that USE material be distributed by the Publications Committee to all 
1103 and 1103A Users only. This motion was seconded and carried with one 
abstention. 

Ben Handy moved that material to be submitted to the Publications Committee 
for distribution be submitted on vellum and that if any other exchange media 
is desired, the person desiring this information contact the originator of 
the program. This was seconded by Don Cook and carried. 

The Chairman of the Program Development Committee reported that committee’s 
recommendations. It was moved by Ben Handy that the oral report of the 
Program Development Committee be approved. This motion was seconded by Jules 
Mersel and approved. 

It was suggested that at future meetings consideration might be given to 
data reduction systems. 

Before the conference adjourned, it was decided that the Program Development 
Committee, the Standards Committee and the Policy Committee would meet on 
February 16 and 17 in St Paul with ERA acting as host. 

Respectfully submitted, 

Donald I. Cook 
Boeing Airplane Company 

Attachment 

Oral Committee Reports 
presented at this meeting 



COMMITTEE REPORTS 


Standards Committee 

This report was given by the Chairman of the Standards Committee, Gus Deckert 
The Standards Committee proposes a TRANS-USE Program as the minimum standard 
assembly program. It will accept programs written in the standard USE 
language and translates them to some form directly acceptable by the computer 

The form of the proposed USE language is as follows: 

A. Symbol 

A symbol consists of from one to six characters, at least one of which 
must be alphabetic. The characters permitted are the letters of the 
alphabet, A thru Z, and the numeric digits 0 thru 9. Special signifi¬ 
cance is attached to the following symbols: 

1. The symbol "A" represents the octal number 32000 and refers to the 
Accumulator. 

2. The symbol "Q" represents the octal number 31000 and refers to the 
Quotient Register, 

3. The symbol Dddddd represents the sum of the octal number U0000 and 
the octal equivalent of the decimal number "ddddd" where "d" is any 
decimal digit 0 thru 9. This symbol is used for references to the 
magnetic drum. The decimal number "ddddd" must be less than 16381;, 

it. The symbol "FILL" in any part of the instruction other than the 
location (i.e., the operation or either address) indicates that 
portion of the instructions is to be computed and supplied by the 
program. If the symbol "FILL" is used as a location, its use there 
supersedes the above and it will be treated as any other symbol. 
Symbols FI, F2 and F3 represent actual locations 00000, 00001, and 
00002 respectively. 
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Standards Committee (cont'd) 

B. Location 

The location of an instruction may be blflnk or may consist of any one 
symbol. The symbols are used for reference purposes only and do not, in 
any way, imply the order of the instructions. The sequence in which the 
instructions are written specifies the order in which they are to be 
executed. 

4 . 

C. Operation 

The two character mnemonic abbreviations as prepared by ERA are used 
for basic machine codes except for those commands which require a "j" 
as a part of the u address. In this case, the "j" is appended to the 
mnemonic abbreviation as a third character (0 < J < 7). If j « 0, it 
may be omitted if desired. 

The operation D indicates a full word decimal constant entered in the 
u address field. 

The operation B indicates a full word octal constant entered in the 
u address. 

D. Addresses 

1. Permissible Addresses 

a. References to a location is made by the presence in the address 
of the symbol corresponding to the location to be referred to. 

b. An invariant address is indicated by entering a decimal number 
(less than 1*096 except for drum references) in the address. 

2. Combination Addresses 

In certain instances, it is convenient to express the addresses of 
a command as a combination of a location and a constant. For this 
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Standards Committee (cont'd) 

purpose, it is permissible to use the two arithmetic operations, 
add (+) and subtract (-). 

E. Program Constants 

The operation codes B and D signifies that the u address contains a 
constant plus sign if necessary. This constant will be converted as a 
decimal integer if "D" is the operation code and an octal integer if 
n B" is the operation code. 

It is recommended that the programs be transmitted in some directly useable 
form and include check sums. The actual media of exchange was left to the 
discretion of the Publications Committee. 

No decisions were made relative to the subprogram formate 
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Publications Committee 

This report was presented by Peggy Johnson, Chairman of the Publications 
Committee. It was decided that only USE material would be published 
independent of the Central Exchange. USE material would consist of: 

1. Minutes of meetings. 

2. Solicited information. 

3. Operations organizations, 
ii. Program write-ups. 

It was decided that all information submitted to the Publications Committee 
for distribution should be on vellum. This vellum will then be reproduced 
and three copies of the material will be furnished each USE participant (two 
ozalid and 1 sepia). Hie frequency of distribution will be after each meet¬ 
ing and will include the minutes of the previous meeting (furnished the USE 
Secretary by the recording secretary) and any accumulated material. 

It is the recommendation of the committee that only printed material be 
exchanged. The facility at St Paul is not able, without considerable 
inconvenience, to reproduce cards as they do not have a reproducer independent 
of the 1103. They are able to reproduce punched paper tape and, if it is 
the wish of USE, will include it as an exchange media. 

The Chairman of the Publications Committee requested that the Publications 
Committee be furnished with the name, address and telephone number of a 
representative from each organization to whom material is to be sent. 
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Program Development Committee 

This report was presented by Donn Combelic, Chairman of the Committee. 

The first part of the report was devoted to the determination of how much 
cooperation can be achieved in the immediate future. The second part was 
devoted to a discussion of a common compiler. 

Common Functions 

Ramo-Wooldridge agreed to investigate their function subroutines and Convair's 
subroutines and evaluate them for USE distribution. ERA agreed to do the 
same for all other such subroutines, except card routines. At the next 
meeting of the Program Development Committee, these organizations will 
present lists of all such routines investigated and recommendations as to 
which of these subroutines are to be modified for distribution. 

Matrix Routines 

Don Gantner of Ramo-Wooldridge has agreed to investigate the matrix routines 
in use at Douglas. Boeing and Lockheed agreed to present a report of their 
matrix experience at the next meeting of the committee. 

Linear Programming 

ERA is currently developing a Linear Programming Routine which will be 
available to USE via the Central Exchange. 

Differential Equations 

Deferred, inasmuch as there did not seem to be a need for such a program 
at this time. 

Tape Handlers 

ERA agreed to distribute information concerning the program "Tape Worm" and 
also a Tape Boot-Strap for the dead space on the drum. 
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Program Development Committee (cont'd) 

Data Input Routines 

This was deferred until such time as a common language was agreed upon. 
Lockheed agreed to make available the specifications for the input 
routines of their interpretive system at the next meeting. 

Data Output Routines 

Boeing agreed to prepare the specifications for fixed point and floating 
point Data Output Routines of a very simple nature. ERA will prepare the 
specifications for a generalized output editing routine. 

Post Mortems 

This was deferred until such time as sufficient information was available 
as to the post mortem requirements of the USE language. 

The second part of the Committee report concerned the problems of a common 
compiler. 

Boeing described their plans for a compiler and some discussion occurred 
as to the relative merits of the various features. This will be pursued 
at future meetings. 




USE Organization Meeting 
January 9 & 10, 195&, Boeing, Seattle 
Report of the Program Development Committee 


The members of the Program Development Committee are: 

Donald Cook, Boeing 

Ben Handy, Lockheed 

Jules Mersel, Sperry-Rand, St. Paul 

Donn Combelic, Ramo-Wooldridge, Chairman 

Holloman has not appointed a member to the Committee. In addition to the 
above members, the following persons attended the committee meetings and 
participated in the discussions. 

Jack Rose, Sperry-Rand, L.A. 

Don Gantner, Ramo-Wooldridge 
Martha Morris, Boeing 

The first meeting of the Program Development Committee was held January 9 
from 1:30 to 4:30 P.M. The members discussed how they might cooperate on 
subroutines. Several classes of subroutines were considered, each in its 
turn, with the following results. 

Common Functions. This term was defined to include subroutines for computing 
the common transcendental functions, square foot, and similar subroutines. 

There is now a rather extensive library of such routines for use on the 1103— 
only a few have been prepared specifically for the 1103A. It was agreed by the 
committee that Ramo-Wooldridge would prepare for consideration by the next 
meeting an edited list of all such subroutines which are now in the Ramo- 
Wooldridge library. Sperry-Rand agreed to do the same for the common function 
subroutines in the ERA St. Paul library. The committee will select subroutines 
from these lists for inclusion in thd USE subroutine library. The work of 
coding and writing up will be assigned as agreed upon at the February, 195 6 , 
meeting. 

Matrix Routines. Don Cook of Boeing and Ben Handy of Lockheed said that their 
organizations had had considerable experience with matrices, but that their 
personal knowledge of these matters was not extensive. Boeing's open shop 
arrangement is such that it might be inadvisable for them to develop a set 
of matrix subroutines for the 1103A. Both Boeing and Lockheed agreed to pre¬ 
pare a report on their organizations 1 experience with matrices with respect 
to coding methods, kinds of arithmetic used, accuracy, sizes, etc., so that 
this information could be used as a basis for the development of subroutines 
by both individual organizations or on a cooperative basis. Don Gantner of 
Ramo-Wooldridge mentioned that Douglas Aircraft had had a great deal of ex¬ 
perience with matrices and he agreed to collect appropriate information from 
their organizations, which could then be incorporated into the record of 
matrix experience for use by the USE organization. 
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Ordinary Differential Equations . Boeing and Lockheed indicated that their organi¬ 
zations did not feel a need for any differential equation solving subroutines at 
this time. Ramo-Wooldridge has checked out a Gill method subroutine. It was 
agreed that planning a cooperative effort on differential equation subroutines 
would be deferred until a need arose by more than one organization. 

Tape Handlers . Lockheed has written some very specialized tape routines for its 
own use. Considering the other organizations' lack of experience with the 1103A 
Uniservos, it was felt that no serious attempt should be made to cooperate at this 
time on writing tape handling routines. Sperry-Rand St. Paul has written two tape 
routines which may be of general utility: the information about these routines 
will be distributed to the USE members in the normal course of events. The first 
routine, known as Tapeworm, moves information between magnetic tapes and core 
storage. The second is a tape-reading routine which has been coded for execution 
from the dead space on the 1103 A drum, (incidentally, if members do not have de¬ 
tailed information on the 1103 A drum dead space, it can be obtained by writing to 
Jules Mersel in St. Paul.) There is available a catalogue of UNIVAC tape and utility 
routines. Sperry-Rand Los Angeles agreed to send a copy of this catalogue to each 
USE member. The members agreed that they would look through this catalogue with 
a view to determining what type of routines may be desirable for the 1103A. This 
kind of knowledge would provide a basis, at the next meeting, for discussion of 
cooperative coding of tape handlers. 

Numerical Data Input . Most of the member organizations are not able at this time 
to describe their needs for data input subroutines. The only progress along these 
lines has been made at Lockheed. They have prepared specifications for data input 
pseudo-instructions which will be part of their interpretive system. The actual 
coding has not yet been done. However, Lockheed expects to have flow charts prepar¬ 
ed (perhaps some coding also) which they will present at the next meeting of the 
committee. The first of the subroutines is called for in their interpretive scheme 
by the operation "read floating-decimal tape." The floating-decimal words (48 to 
a block of magnetic tape) are stored in the form ±xx±xxxxxxxx followed by three 
spaces. The routine reads and converts the floating-decimal words and stores them 
in successive memory cells in floating binary. A similar routine will be prepared 
for octal words 48 per block. 

Numerical Data Output . Sperry-Rand has been thinking about a generalized output 
editing routine similar to that developed for Univac at Livermore and known as 
the LMO Edit Compiler. The members of the committee agreed that such a routine 
would be valuable. Sperry-Rand St. Paul agreed to prepare some preliminary speci¬ 
fications for this routine and present them for consideration at the next committee 
meeting. A generalized editing routine of this type is a very large job and its 
accomplishment might well require several months. It was agreed that it was 
most important for each organization to have available within a very short time 
data output subroutines which would at least print out numbers in some usable 
form, although this form might not be ideal. Boeing agreed to prepare for the 
next meeting a set of specifications for two numerical data output subroutines; 
one to print floating-point numbers; the second to print stated-point numbers. 

The committee suggested that these subroutines be able to print from zero to 
eight numbers per line on the high speed printer. The number of numbers to be 
printed on a line would be controlled by the programmer setting in a parameter 
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just "before entering the routine. This parameter would remain in effect then 
until changed by the programmer. If the detailed specifications as presented 
by Boeing are approved at the next meeting of the committee, Boeing will code 
the subroutines. 


Diagnostic Routines . Again the lack of experience with the 1103A precluded the 
members from stating specifically their needs for diagnostic routines. There 
was general agreement that each organization would want to have at least a selec¬ 
tive memory dump and a changed word post-mortem; however, it was felt that their 
simplicity rendered inadvisable a cooperative effort in coding these particular 
routines. Ben Handy described Lockheed's plans for a selective tracing routine— 
considerable interest was shown in this subject and it was agreed that discussion 
of this type of diagnostic-routine would be listed specifically in the agenda for 
the next meeting of the Program Development Committee. 

Common Compiler. The second Program Development Committee meeting started at 8:30 
A.M., January 10, and was devoted to the discussion of the problems of a common 
compilero Boeing has made considerable progress in the development of a compiler 
for the 1103A and they were kind enough to present and discuss in detail the spe¬ 
cifications and methods which they are working on. Practically everyone joined 
in the discussions which ranged from details to general philosophy to be followed. 

I think it can be said that there was no specific progress made toward developing 
a common compiler; however, there was considerable airing of the needs of various 
organizations and in particular how Boeing's plans would either fill, or fail to 
fill, these needs. It was generally agreed that a great deal of value was gained 
by each participating organization as a result of these discussions. 

IXX -bkjL - 

Don Cook of Boeing agreed to make/jan updating progress report on Boeing's compiler, 
indicating in particular what steps had been taken towards solution of the problems 
still unresolved at the time of the January meeting. Ramo-Wooldridge said they 
hoped to have some definite specifications on paper for their compiler by February 1 
and would therefore be able and willing to make a presentation in the same spirit 
as Boeing has made. 

Don Cook of Boeing outlined their latest recommendations for the high-speed printer 
plotting modifications. These specifications are different from those presented 
at the 1103 Users Meeting at San Francisco in December, 1955* The changes were 
necessary in order to make consistent the overall input-output printing system. 

The suggested specifications have not yet been accepted by Sperry-Rand. In the 
list below the subscripts a, b, c, d, mean left-most, left of center, right of 
center, right-most, re spe ctively. 


Character Original 
suggested High Speed 
by Boeing Printer Character 

( * 

) $ 

% 



+ 

c 


> 


& 

* 


( 

) 
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The Program Development Committee adjourned its meeting at 10:00 A.M., January 10, 
the second and last day of the USE January meeting. 

The remainder of the second day was devoted in part to a presentation by each 
committee chairman of a report of his committee's actions. In particular, 
the Program Development Committee chairman gave an oral report which is essen¬ 
tially reproduced above. The next meeting of the Program Development Committee 
will be held at the same time as the Standards and Policy Committees'meetings 
at St. Paul, February 1 6 , and 17, with Sperry-Rand acting as hosts. 


Donn Combelic, Chairman 
Program Development Committee 
January l8, 195 6 






! 



USE CONFERENCE 
at 

Remington Rand Univac 
Sto Fhul, Minnesota 
February 16 & 17, 1956 


Thursday February 16 


9:15 AoM. Welcoming Address Byron D. Smith 

Conference Room Building 6 



9:30 A.M. Approval of Last Minutes 

Old Business Publications 

New Business 

1. Agenda for Program Committee 

a„ CX Subroutine 
bo Compiler 
Co Matricer 

d. Lockheed's Data Input 
e« Univac Tape Handling 


Agenda for Standards Committee 
a. Agree on a Language 

Agree on a Subroutine Format 
Writeup of Subroutines 
Output Routines 

1) Boeing 

2) Remington Rand Univac 


b. 

c. 


3o Agenda for Publications Committee 


12s00 Noon Lunch at Criterion 


1:30 P.M. 


1:30 P.M. 


Program Planning Committee 

Conference Room Building 6 
Standards Committee 


Conference Room 1161; 



USE CONFERENCE 


9tOO A.M. 

12:00 Noon 

liOOP.Mo 


Friday February 17 


Meet in Conference Room 
Leave for Midway TMCA 


116U 


Lunch at YMCA Two Groups 
One Conmittee 






MINUTES OF THE MEETING CF USE 


AT 

REMINGTON RAND UNiVAG DIVISION 
St. Paul, Minnesota 
16 and 17 February 1956 


Jules Morsel served as chairman of the meetings. In attendance 

were: 

Boeing Airplane Company 

Donald Cook, Policy Committee Member 
August Deckert 

Holloman Air Force Base 

Hans Gechvind 

Robert Tantzen, Policy Committee Member 

Lockheed Missile Systmes Division 

Bernard Dove 
Ben Handy 

/^Richard Talmadge, Policy Committee Member 
Ramo-Kooldridge Corporation 
Donn Ccmbelic 

Donald Centner, Policy Committee Member 
Robert Perkins 

Remington Rand Univac 

Norman Albrecht 
Robert Belscamper 
Peggy Johnson 

Earl Joseph, Policy Committee Member 
Jules Mersel 
Irvin Voltin 


The agenda for the two days of meetings was presented to the group. 

Thursday Morning; Policy Committee Meeting 

Approval of last, minutes 
Old Business? Publications 
Committee Agendas 

1. Program Planning Committee 

Central Exchange Subroutines 
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F 0 1. Correction (date) 

2. Revision of _______ (date) 

(if the coding of a routine is corrected, the routine 
will retain the same index. If the routine is revised 
in any way, a new index will be assigned.) 



(3) The Standards Committee recommended acceptance of the stand¬ 
ard subroutine format presented in the proposal from the 
chairman, with the following revisions: 

- A 

D.l.b Control data and results_need not always be stored 
within the subroutine. Either the argument or 
result may be in the Accumulator or Q-Register if 
this is indicated in the program writeup. 

D.l Preceding the program entry and exits are seven 
parameter words as follows: 


-i 

t - 7 

n l 

number 

of instructions 


t - 6 

n 2 

number 

of constants 

/ • - 

t - 5 


number 

of erasable locations 


t - 4 

J 

P 

number 

of control items 


t - 3 

r 

number 

of results 


. t - 2 

S1 1 


.'2. 

• if' 

t - 1 

l 

s 2 

J 

> double 

length check sum 


It was noted that sufficient information is presented here 
to enable assembly routines to relocate the erasable storage 
in a cammcn pool. 


The Standards Committee suggested that with the USE language now 
defined it would be appropriate for the Program Development Committee to pro¬ 
vide for the writing of specifications for TRANSUSE - the minimum assembly 
program. After some later discussion it was agreed that the Program Development 
Committee at the nest meeting would try to decide upon what type of output 
TRANSUSE would provide. 


It was also suggested that further considerstion be given to the 
definition of "the standard 1103A". This suggestion arose from discussions 
within the Standards Committee of the rearrangement of the High Speed Printer 
type wheels which Boeing intends to make inorder to obtain plotting features. 
Also, Holloman is contemplating a non-standard plugboard for the Card Unite 
Don Cook said that Boeing would send to all USE members a description of their 
High Speed Printer wheels. All members agreed to send their comments on this re¬ 
arrangement to Wayne Aamoth, Sales Manager Univac Scientific. It was suggested 
that in this way it might eventually be decided that the High Speed Printer with 
plotting facilities is standard equipment,, 


Two topics for discussion by the Standards Commitee at the next meeting were 
proposed by the Chairman of the Program Development Committee. 

1. Define precisely vhat is meant by ^execution time* 1 of a routine. 


2. Reconsider the matter of multiple entries to subroutines 
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Bob Perkins 
Norn Albrecht 
Peg Johnson 
Earl Joseph 

The Policy Coranittee reconvened at 1:30 Friday Afternoon. 

The chairman of the Standards Committee presented an oral report 
of the committee's recommendations. 

(1) The Standards Committee recommended acceptance of the USE 
language as described in the proposal distributed by 

the Chairman of the Standards Committee prior to these 
meetings with the following revisions and additions. (The 
numbering refers to the original proposal.) 

A.3 Special significance is assigned to the symbol M D n 
only (D = 4C0CC) rather than the class of symbols 
Dddddd. 

A 0 6 A special symbol is used to designate octal numbers. 

Any symbol consisting of from 1 to 5 octal digits 
followed by the letter B is an octal number. 

E. The operation codes "B" and "U" signify that the 
following word is octal or decimal. 

D.l.t An invariant address is indicated by entering a 
a decimal number of - 6 digits in the address. 

D.2 An address may be expressed as either a combination 
of a symbol and a constant or as a combination of 
two symbols. The two arithmetic operations, add (+) 
and subtract (-) are used to indicate the combination. 

A. 4 The symbol ’'FILL" is translated to the illegal 

machine address 3CC00 to provide an immediate stop. 

A.5 The symbols FI, F2, and F3 have no special significance. 
The fixed address Fp, F 2 , and F^ are to be denoted 
by 0, 1, and 2. 

Printing Symbols: All printing symbols are considered 
to be distinct rather than certain symbols being identi¬ 
fied, such as zero and "0”, one and "L", two and "Z u 

(2) The Standards Committee recommended acceptance of the form 
for routine writeups prescribed in the proposal from the 
Chairman with the following additions and revisions: 

D.l The items Calling Sequence. Control Data, and Operational 
Procedure are separated into three distinct items. 

C.4 Ikunber Representation 

Ao4 Routine Index- a six character index, the first two 

characters of which designate the orignator. 
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b. Compiler 

c. Matrices 

d. Lockheed's Data Input 
e„ Univac Tape Handling 

2. Standards Committee 

a. Agreement on a language 

b. Agreement on a subroutine format 

Co Agreement on writeup of subroutines 
d. Specifications for output routines 
1} Boeing 
2) Rem-Rand Univac 

3. Publications Committee 

Thursday Afternoon: Committee Meetings 

Friday Morning: Committee Meetings 

Friday Afternoon: Policy Committee Meeting: Presentation of Committee 

reports to Policy Committee 

The minutes of the previous meeting were accepted. Donn Combelic 
suggested that the matter of reports from committee chairmen should be clari¬ 
fied. After some discussion it was decided that each committee chairman shall 
prepare a written report for distribution vith the minutes of the Policy 
Coimnittee meetings. These reports are to be sent to the Chairman of the 
Publications Committee within two weeks following any meeting. The minutes 
of the Policy Committee will contain summaries of committee reports made orally 
to the Policy Committee. 

Copies of a Central Exchange release on the formation of USE and a 
"Summary of USE Publishing Procrdures’* were distributed. (A revised version 
of the latter is appended to these minutes 0 ) 

The agendas for the committee meetings were revised to include Output 
Routines on tne agenda for the Program Planning Committee rather than the 
Standards Committee. It was agreed that there was no business for the Publications 
Committee. The revised agenda was approved and the joint meeting adjourned, 
until the following afternoon. 

The Program Planning Committee members were: 

Donn Cctnbelic, Chairman 

Don Cook 

Hans Gschwind 

Bernard Dove 

Dick Talmadge 

Don Gantner 

Bob Belscamper 

Jules Mersel 

Irv Voltin 

The Standards Commitee Members were: 

Gus Deckert, Chairman 
Bob Tantzen 
Een Handy 






Dick Talmadge moved that the group "tentatively accept the USE 
language proposed by the Standards Committee". This motion was seconded and 
carried unanimously. The motion was later reconsidered and defeated. The 
Chairman of the Policy Committee announced that a vote on acceptance of the 
proposed USE language is to be the first business at the next meeting,. 

It was then moved and seconded that the proposed program writeup 
format be accepted. This motion was carried unanimously. Acceptance of the 
proposed subroutine form was next moved and seconded. This was also carried 
unanimously,, 

Dae Chairman of the Program Development Committee presented an oral 
report of the committee's actions,, 

(1) Common function subroutines: Representatives of Boeing, Ramo- 
Wooldridge, and Remington Rand agreed to have coded by April 1 

a number of the common function subroutines. Lockheed agreed to 
provide some of these subroutines at a later date. 

(2) Matrix Routines: Boeing and Ramo-Wocldridge presented reports 
on experience with matrix routines at their installations (and 
Dcuglas-Santa Monica). Don Cook of Boeing agreed to collect 
more detailed information for the next meeting} Jules Mersel 
stated that Remington Rand would also report on matrices at that 
meeting. It was generally agreed that there would be no exchange 
through USE of matrix routines at the present time. Ramo-Wocldridge 
distributed oopies of the following: 

i 

Summary of Douglas Matrix Routines 
Linear Matrix Equation Solver (AX=B), MTI-0 
Study of Matrix Inversion on the ERA-1103 Employing 
Routine MTI-0 

( 3 ) Numerical Data Input: Boeing described input routines which 
have already been coded for floating decimal-to-floating binary 
and for octal numbers. Specifications for a stated point 
decimal input were given. 

( 4 ) numerical Data CXitput: Boeing agreed to produce a floating point 
output routine for the High Speed Printer. The specs for this 
routine were agreed upon by the Program Development Committee. 

Boeing also proposed specs for a stated point output routine for 
the H gh Speed Printer and will proceed to cede this routine,, 

Bob Beiscamyer presented sane remarks on a general output editing 
routine; it was agreed that Remington Rand would present a set of 
sccificaticns for such a routine at the next meeting. 

(5) Tape Handlers: Jules Mersel described a number of Univac routines 
which have proved to be useful. Lockheed said that, if possible, 
they will present at the next meeting their ideas for a general 
correcting routine and tape diagnostic routines. 

There was no discussion of a compiler at this meeting of the Program 
Development Committee. However, Donn Corcbelic distributed copiss of n Rmr.c- 
Wocldridgo report: Ire-posed Translation and Check-Out System for ERA-1103A „ 


It was moved and seconded that the report of the Program Development 
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Committee be approved. The motion was carried unanimously« 

Dick Talmadge said that Lockheed would be glad to host the next 
meeting cf the Policy Committee. It was decided that this meeting would be 
held cn Thursday and Friday, March 29 and 30 at the Lockheed Missiles Systems 
Division, Van Nuys, California. The Program Development and Standards Comittees 
will meet concurrently. 


Respectfully submitted 


Pe ggy B. Johnson 
Remington Rand Dnivac 


Appendix: Summary of USE Publishing Procedures 


PBJ sale 





A Summary of USE Publishing Procedures 
16 February 1956 


At the USE meetings in Seattle, January 9 and 10, it was suggested 
that the chairman of the Publications Commitee prepare a summary of the decisions 
made concerning the publication of USE material. This summary is presented 
here 0 


1, The Publications Committee - The purpose of the USE Publications 
is to disseminate U03A information to members of the USE organi¬ 
zation. USE material is reproduced and distributed by the Rem¬ 
ington Rand Univac Division in St. Paul. All material for publi¬ 
cation should be sent to the chairman of the Publications 
Committee. 


Peggy B. Johnson 
Systems Analysis Department 
Remington Rand Univac Division 
1902 West Minnehaha Avenue 
St. Paul w4, Minnesota 

2 0 USE Publicsticna - Only papers resulting from the USE cooperative 
effort will be published by USE P 1103A information and routines 
generated by individual users will be published in the Central 
Exchangee The USE name on publications will imply compliance with 
the USE standards as established by the Standards Committee. 

USE publications will include: 

Minutes of meetings 
Solicited information 
Program write-ups 

a D Minutes of Meetings - Within two weeks following 

each meeting of the Policy Committee, the recording secretary 
will submit to the Publications Committee chairman minutes of the 
meeting. Oral reports of the working committees presented 
to the Policy Committee are to be included in the minutes. 

Written reports from the committee chairman are to be submitted 
within the two week period for distribution with the minutes. 
(Meeting agendas and correspondence of the working conmittees 
will be distributed by the canmittfee chairman.) 

b. Solicited Information - The Executive Secretary of USE may, 
on direction of the Policy Committee, solicit and compile in¬ 
formation (e.g. operating procedures and organisations,lists 
of routines in progress etc.). Such papers will be submitted 
to the Publications Committee chairman for distribtuion 0 

c. Program Write-Ups - Program write-ups will be submitted to 
the publisher by the members of the Publications Committee 
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representing each of the member organizations of USE. 

It is the responsibility of such representatives to insure 
that program write-ups satisfy USE standards. 

3. Distribution of USE Publications - USE material will be avail¬ 
able to 1103 and 1103A users only. Material relating to the 
organization of USE and its activities (e.g. minutes of meetings, 
committee reports) will be sent to the member organizations of 
USE only. USE products such as 1103A routines, information 
summaries, and the like will be sent to all 1103 and 1103A in¬ 
stallations. USE material will be mailed to the member of the 
Publications Committee representing the participating organ!zation. 

4o Frequency of Distribution - Following each meeting of USE, the 
minutes and all accumulated material will be distributed. 

5. Form of Distribution - Only printed material will be distributed. 
Three copies of all material will be furnished to each USE part¬ 
icipant (two czalid and one sepia master). One ozalid copy will 
be sent to each 1103 and 1103A installation 0 

6. Form of Contribution - All material submitted tc the Publications 
Committee for distribution shall be on vellum. 

7. Members of the Publications Committee - 

Donald Cook - Boeing Airplane Company 
Bernard Dove - Lockheed Missile Systems Division 
Dona Ccmbelic - Ramc-Wooldridge Corporation 
Robert Tantzon - Holloman Air Force Base 
Peggy B. Johnson - Remington Rand Univac 




USE Organisation Meeting 
February 15 and 16, 1956 
Sperry-Rand, St. Paul 


REPORT OF THE STANDARDS COMMITTEE 


The members of the Standards Committee were: 

B. Handy, Lockheed Missile Systems Division 
Earl Joseph, Sperry-Rand Univac Division 
Robert Tantzen, Holloman AFB 
Robert Perkins, Rarno-Wooldridge 
August Deckert, Boeing (Chairman) 

Peggy Johnson, Sperry-Rand Univac Division 

The Standards Committee discussed the proposals for a USE language, subprogram 
format, and subprogram write-up that were mailed to each USE organization 
after the Seattle meeting. A copy of the final proposals is enclosed. 

The identification for subprograms was discussed and a 6 character identifi¬ 
cation was proposed. The first 2 characters would indicate the organization 
and the last h would indicate the program number. The program number would 
change whenever a revision was made to the subprogram. The 2 character 
identification for the present USE members is as follows: 

ML Lockheed Missile Systems Division 

RR Sperry-Rand Univac Division 

HO Holloman AFB 

RW Ramo-Wooldridge 

BA Boeing 

Multiple entries and a method for computing running time on subprograms were 
deferred until the next meeting in Van Nuys. 

Qjuq^ ft" 

August Deckert 

Chairman, Standards Committee 


Enclosure 






USE - STANDARDS COMMITTEE FROPOSAL 


I. Proposed USE Language 

A. Symbol 

A symbol consists of from one to six characters, at least one of 
which must be alphabetic. The characters permitted are the letters 
of the alphabet, A thru Z, and the numeric digits 0 thru 9. Special 
significance is attached to the following symbols. 

1. The symbol "A" represents the octal number 32000 and refers 
to the Accumulator. 

2. The symbol "Q" represents the octal number 31000 and refers 
to the Quotient Register. 

3. The symbol D represents the octal number 1*0000 and is used 
for references to the drum. 

1*. The symbol dddddB represents the octal number ddddd, where 
d is any octal digit 0 thru 7. If d equals 8 or 9 , it would 
be noted as a possible error. 

5. The symbol "FILL" in any part of the instruction other than 
location (i.e., the operation or either address) indicates 
that portion of the instructions is to be computed and supplied 
by the program. In the u or v address fields, "FILL" will 
be replaced by 30000. When "FILL" is used as an operation, 
it will be replaced by "00". If the symbol "FILL" is used 
as a location, its use there supersedes the above and it will 
be treated as any other symbol. 

B. Location 

The location of an instruction may be blank or may consist of any 
one symbol. The symbols are used for reference purpose only and do 
not, in any way, imply the order of the instructions. The sequence 
in which the instructions are written specifies the order in which 
they are to be executed. 

C. Operation 

The two character mnemonic abbreviations as prepared by ERA are used 
for basic machine codes except for those commands which require a 
"j" as a part of the u address. In this case, the "j" is appended 
to the mnemonic abbreviation as a third character (0^ J <1 7). If 
J « 0, it may be omitted if desired. 

The operation D indicates the following full word is a decimal constant. 
The operation B indicates the following full word is an octal constant. 





Page 2 


D. Addresses 

1. Permissible Addresses 

a. References to a location is made by the presence in the 
address of the symbol corresponding to the location to be 
referred to. 

b. An invariant address is indicated by entering a decimal 
number (less than 32,768) in the address. 

2. Combination Addresses 

In certain instances, it is convenient to express the addresses 
of a command as a combination of two locations or a location 
and a constant. For this purpose, it is permissible to use the 
two arithmetic operations, add (+) and subtract (-). 

E. Program Constants 

The operation codes B and D signifies that the following full word 
contains a constant plus sign if necessary. This constant will be 
converted as a decimal Integer if "D" is the operation code and an 
octal integer if "B" is the operation code. 





USE - STANDARDS COMMITTEE PROPOSAL 


I. Proposed USE Program Write-Up Form 

A. Identification 

1. Title 

2. Author - Date 

3. Installation 

B. Purpose - brief statement 

C. Method 

1. Accuracy 

2. Range 

3. Derivation or Reference 

D. Usage 

1. Calling Sequence 

2. Control Data 

3. Operational Procedure 
U. Space Required 

5. Error Codes (left in Accumulator or Q Register) 

6. Format Received or Generated if an Input-Output Routine 

E. Restrictions 

1. Components Required other than "Minimum 1103A" 

2. Other Program Required 

3. Data (Quantity, Form, Parameter Ranges, Number Representation) 
it. Card Form, Tape Format 

5. Wiring Diagram or Board Used, if a Print Routine 

F. Coding Information 

1. Constants and their Locations 

2. Erasable Input-Output Locations 

3. Timing 




USE - STANDARDS COMMITTEE PROPOSAL 


I. Proposed USE Subprogram Conventions 

A. Control Data and Program Results 

1. Control data is to be prestored in consecutive locations 
beginning with location t+3. 

2. The program results are to be stored in consecutive locations 
beginning with location t+3+j, where J is the number of words 
occupied by the control data, the program can leave an item in 
the Accumulator, this information would be found in the program 
write-up. 

3. The Accumulator can be used to store one item of control data 
or results and this should be indicated in the write-up. 

B. Program Entry 

1. The calling sequence necessary to initiate entry to a sub- 


program is: 




LOC. 

OP. 

u ADDRESS 

v ADDRESS 

EXPLANATION 

r 

RJ 

t+2 

t 

Jump to the first word of 
the program. 

r+1 . 

• • • 



Control returned here fol¬ 
lowing successful execution 
of the program. 


2, Only one entry (at the starting location) is to be provided. 
Multiple function programs will include an operation code as 
part of the control data. 

C. Program Exits 

Each subprogram will have two exits: The first exit in location t+1 
is to transfer control to an automatic diagnostic routine following 
detection of an errorj the second exit in location t+2 is to return 
control to location r+1 of the calling sequence execution of the 
subprogram. In the case of an error, a code is to be left in the 
Accumulator at the time control is transferred to the diagnostic to 
indicate the type of error and the subprogram in which the error was 
detected. 

D. Subprogram Format 

1. The pieces of each subprogram are assembled in the following 
sequence: 

a. Program entry and exits. 

b. Gontrol data and program results. 
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c. The body of the program. 

d. The program constants. 

e. The erasable storage. 


The written 

instructions 

for a. and 

b. will appear as follows? 

LOC. 

OP. 

u ADDRESS 

v ADDRESS 

EXPLANATION 

t 

MJO 

0 

START 

Jump to the body of the program 

t+1 

RJ 

DIACM-2 

DIAG 

Error exit to the diagnostic 
routine. 

t+2 

MJO 

0 

FILL 

Success exit to location r+1 
of the calling sequence. 

t+3 

e 

FILL 

FILL 

FILL 

First word of control data. 

e 

t+3+j 

e 

FILL 

FILL 

FILL 

First word of program results. 

• 

• 

START 

e • 

• • 

e e 

First word of body of program. 


E. Relocation Parameters 

A set of parameters needed in the relocation and checking of subprograms 

will be included with the program. The parameter words will be located 

before the program entry and exits. 

t-7~\ double length check sum of the program 
t-6 J located at g(1000). 

t-5 number of cells subject to address modification 

t-li n 2 number of constants. 

t-3 n^ number of erasable locations. 

t-2 p number of control items. 

t-1 r number of results. 






USE - STANDARDS COMMITTEE PROPOSAL 


SAMPLE PROGRAM 

BA F209, STATED BINARY SQUARE ROOT 
AUGUST DECKERT - 16 JANUARY 1956 
BOEING AIRPLANE COMPANY 


LOCATION OPERATION u ADDRESS v ADDRESS 


ENTRY 

MJ 

0 

START 

ERROR 

RJ 

DIAG+2 

DIAG 

EXIT 

MJ 

0 

FILL 

Y 

FILL 

FILL 

FILL 

X 

FILL 

FILL 

FILL 

START 

TP 

Y 

A 


SJ 

ERR0R1 

NONEG 

NONEG 

TP 

A 

X 


ZJ 

NOZERO 

EXIT 

NOZERO 

TP 

B 

X 


EJ 

B 

• 

EXIT 

LOOP 

SP 

Y 

35 


DV 

X 

A 


RS 

A 

X 


LT 

35 

Q 


RA 

X 

Q 


QJ 

LOOP 

EXIT 

ERR0R1 

SP 

C0DE1 

0 


MJ 

0 

ERROR 

B 

3 

377777777777 

C0DE1 

B 

310503150001 


EXPLANATION 

Jump to the body of the program. 

Error exit to the diagnostic routine 

Success exit to location r+1 of 
the calling sequence. 

y*2 to p 

x*2 to p+35/2 

Transmit y to Acc. 

y negative 

Transmit y to x 

y equals aero 

Transmit B to x 

y equals B 

y• 2 to p+35 
Transmit y/Xn to A 
y/Xn - In to A 

^(y/Xn - Xn) to Q 
Xn+1 

AX negative repeat 
Error code into AR 
To error exit 
2 to 35 minus 1 
F209 x 2 to 12+1 
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USE - STANDARDS COMMITTEE PROPOSAL 


SAMPLE PROGRAM WRITE-UP 

1. IDENTIFICATION BA F209, STATED BINARY SQUARE ROOT 

* AUGUST DECKERT - l6 JANUARY 1956 

BOEING AIRPLANE COMPANY 

2. PURPOSE 


Given y, this program calculates the square root of y. 

3. METHOD 

a. This program calculates the square root of y to 3U binary places 
of accuracy. 

b. The range of y is 0 ^ y ^ 2^-1. 

c. Newton's iteration method was used to calculate the square roots. 


Xn+1 



L 


when 


1 

1 


y/Xn - Xnl 


> 0 iteration is complete 


lx. USAGE 

a. Calling Sequence 


LOC. 

OP. 

u ADDR. 

▼ ADDR. 

r 

RJ 

t+2 

t 

r+1 

Normal 

Return 



b. Control and Results 

The argument y has to be placed at t+3 and the square root of 
y will be found in t+U and the Accumulator on return through 
the success exit. 

c. Space Required 

21 words including constants and working space. 
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d. Error Codes 

These are left in the Accumulator on return through the error 
exit. 

CODE EXPLANATION 

F209*2 12 +l y is negative. 

5. RESTRICTIONS 

Assume the use of a binary representation as y*2^, then X has binary 
representation - if p is even, a multiplication by the 

square root of 2 is necessary. 

6. CODING INFORMATION 


a. 

Constants 




LOCATION 

CONSTANT 

EXPLANATION 


B 

377777777777 

First approximation for X. 


C0DE1 

310^03150001 

F209 x 2 to 12+1 

b. 

Working Storage 




None. 



c. 

Timing 




Unknown. 

- 





USE Organization Meeting 
February 16 and 17, 1956, Sperry-Rand, St. Paul 
Report of the Program Development Committee 


The members of the Program Development Committee are: 

Donald Cook, Boeing 

Bernard Dove, Lockheed 

Jules Mersel, Sperry-Rand, St. Paul 

Donn Combelic, Ramo-Wooldridge, Chairman 

Holloman has not appointed a member to the Committee. In addition to the 
above, the following persons attended the Program Development Committee Meetings 
and participated in the discussions. 

Robert Belscamper, Sperry-Rand, St. Paxil 

Dick Talmadge, Lockheed 

Don Gantner, Ramo-Wooldridge 

Hans W. Gschwind, Holloman 

Irvin Volt in, Sperry-Rand, St. Paxil 

The Program Development Committee spent most of its meeting time discussing 
specifications for various subroutines and allocating the necessary work 
among the members. Several classes of subroutines were considered, with the 
following results. 

COMMON FUNCTIONS - The members agreed to cooperate as indicated in coding 
the twelve common function subroutines listed below. In each case the name 
of the organization assuming the responsibility for the routine and salient 
features of the specifications of the routine are given. 

1. Exponential Stated Point - Ramo-Wooldridge 

This will be a re-write of the Ramo-Wooldridge subroutine EXP-2. 

The scaling on both input and output is 2^; the nominal accxiracy 
is 35 bits--actxial accxiracy is less due to roxindoff in the routine. 

2. Exponential Floating Point - Ramo-Wooldridge 

This is a rewrite of the Ramo-Wooldridge subroutine EXP-3* Lockheed 
will also submit their exponential routines at a later time. 

3. Logarithm Stated Point - Sperry-Rand 

The scaling on both input and output is 2^. 

4. Logarithm Floating Point - Sperry-Rand 

Also Lockheed will submit their version of the floating point log 
subroutine on a deferred basis. 
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5. Square Root Stated Point - Sperry-Rand 

Both the input and output for this square root routine will be 
considered as integers. 

6. Square Root Floating Point - Sperry-Rand 

7. Sine-Cosine Stated Point - Sperry-Rand 

og 

The input to this routine is in radians with scaling 2 . Scaling 

on the output is also . The only limitation on the input is 
that it must fit into the double length accumulator with the scaling 
indicated. 

8. Sine-Cosine Floating Point - Ramo-Wooldridge 

This will be a rewrite of the corresponding routine which now exists 
in the Ramo-Wooldridge Library. 

9. Arcsine-Arccosine Stated Point - Sperry-Rand 

Input scaled 2 , output in radians scaled 2 . 

10. Arcsine-Arccosine Floating Point - Sperry-Rand 

Both the floating and stated-point arcsine-arccosine routines will be 
self-contained; that is, they will require no external square root 
subroutine. 

11. Arctangent Stated Point - Ramo-Wooldridge 

33 33 

The input is scaled 2 . The output is in radians 2 . 

12. Arctangent Floating Point - Ramo-Wooldridge 

Lockheed will also submit their version of the arctangent floating 
point on a deferred basis. 

All the subroutines described above are to be coded in the form agreed upon 
by the Standards Committee. This form requires, in the case of the combination 
subroutines involving sine-cosine and their inverse functions, that the mode 
of operation must be selected by the programmer before entry. He will select 
this mode by transferring an appropriate parameter word into a prescribed 
cell within the subroutine. The Program Development Committee has tacitly 
left the specification of particular parameter words to the discretion of the 
organization which has agreed to code the routine. Further details of the 
standard form of a USE subroutine will be found in the report of the Standards 
Committee. 
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MATRIX ROUTINES - Cook (BA) submitted to the Program Development Committee 
a writeup entitled "Summary of Matrix Experience at Boeing". This is a general 
discussion of Boeing's experience with their particular matrix problems. 

Gantner (RW) submitted a writeup entitled "Summary of Douglas Matrix Routines". 

In addition, Gantner submitted a paper prepared by Ramo-Wooldridge entitled 
"Study of Matrix Inversion on the ERA 1103 Employing Routine MTI-O". The 
routine indicated employs a variation of the Gauss elimination method of solution 
of linear systems. The writeup described results achieved in inverting Hilbert 
matrices of various orders and also inverting the inverse of Hilbert matrices 
of the same orders. It also described experience with this routine on two 
other rather well known matrices. Copies of the R-W papers were distributed 
to the Committee. Copies of Boeing's writeup are attached herewith. Cook (BA) 
and Mersel (RR) agreed to try to collect more detailed matrix information 
for submission at the next meeting. 

TAPE HANDLERS .- Mersel (RR) discussed the seven most useful Univac tape routines. 
These routines are in two groups: one for making corrections on tape, one for 

memory dumps. The first group, correction routines, consists of the following 

four routines. 

1. Mark VIII . The basic operation of Mark VIII is to copy a tape 

or a portion of tape on to another tape. Mark VIII may be used 

to duplicate a tape, skip through a tape, merge tapes, change the 
write density on tapes, or make corrections on a tape. All of the 
operations are controlled manually through supervisory control type- 
ins . 

2. AC2 . AC2 performs the same functions as Mark VIII except that AC2 
derives its controls automatically from orders on a Unityped tape. 

After completion, the routine rewinds the instruction tape. AC2 
has been found to be the most useful of the correction routines. 

3. AC3■ This is a single purpose routine for making corrections 
to tape. The corrections are tape-controlled and may be listed 
in any desired sequence on the correction tape. Provision is 
made for making a permanent record of the corrections. 

4. ACb. AC4 is similar to AC3, but in addition provides a check 

on the corrections. Both the new and the old word are entered on 
the correction tape along with the identifying block and work 
number. The original word on the tape to be corrected is compared 
with the original word as written on the correction tape. Unlike 
AC 3 these correction items must be recorded on the control tape 

in ascending order by block number. 

The second group, as reported by Mersel, consists of the following three 
routines. 


1. Tape Comparator . This routine compares the information on two 

tapes word by word. If any discrepancies are found they may be 
printed on the output printer or written on a tape in the follow¬ 
ing form: The word from tape A, the block and word number, and 
the word from tape B. 
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2. Code Edit . This routine prepares an edited printout of an instruction 
tape in a form similar to that used in the original coding. Options 
are provided for including the date, and appropriate headings on the 
printout. The output consists of thirty instruction lines per page 
and the pages are automatically numbered in sequence. 

3 . Code Analyzer . This routine lists each line of a program in the 
form: line number, the left half-word, the right half-word, and 
all references to that line. It also includes references to lines 
outside the routine itself such as temporary storage. Mersel indica¬ 
ted that of the three routines listed here the code analyzer was by 
far the most useful. 

All the routines discussed above are written up in a summary form in a "Catalogue 
of Univac System.Routines" prepared by Remington-Rand and dated July, 1955* 

Lockheed has need for specialized tape routines for their own use and they 
expect to give a fairly detailed discussion of their diagnostic tape routines 
at a future USE Meeting. 

Numerical Data Input . Lockheed is continuing to make progress on their 
data input subroutines. The specifications of these routines were discussed 
in some detail in the committee report dated January 9 and IQ. The only 
change since that time is that floating-decimal words will be stored eight 
per blockette rather than forty-eight per block as originally proposed. The 
same change applies to the octal data input subroutine. As Lockheed proposed 
at the St. Paul meeting, the subroutines will be entered by an RJ instruction— 
a parameter word is stored after the RJ. The operation part of this parameter 
word specifies the tape unit, the u-address section specifies the number of 
words to be read in, the v-address section contains the storage address of the 
first word. In light of the Standards Committee's recommendation that para¬ 
meter words be transferred into the subroutine for entry, it is likely that 
Lockheed will submit a version meeting this modified specification rather 
than that described above for the parameter word. Lockheed has done some 
careful thinking on the read-in of stated-point decimal input. Their ideas 
have not progressed to the point where the specifications can be written up 
for publication. They did give a preliminary description of some of their 
ideas on the subject and it appears that their final system may be acceptable 
to the organization. They will give a further progress report on their 
stated-point input data subroutine at the next USE meeting. 

Numerical Data Output . Cook (BA) presented specifications for a floating 
point numerical data output subroutine. After some discussion by the members 
of the committee the following was agreed upon. The subroutine will be 
entered by an RJ instruction. A parameter word will be provided to the 
subroutine in the following form: the operation code of the parameter word 
indicates the number of words (0 - 8 ) per line of printing, the u-address 
part gives the number of lines to be printed, the v-address part word gives 
the Storage location of the first word to be printed. The output of this 
routine is recorded on Unitape, one line of printing per blockette, in a form 
suitable for printing on a High Speed Printer. The output format assumes a 




Page 5 


120 by 120 plug board on the High Speed Printer. Each number occupies twelve 
character positions: the leftmost column contains the sign of the number (plus 
signs are not printed), the next eight characters comprise the mantissa with 
a .decimal point assumed at the left, the next character is the sign of the 
exponent (Plus signs are not printed) followed by two digits for the decimal 
exponent. Each full number is followed by three spaces. If it is desired 
to print the exponent preceding the mantissa, 40 (octal) is to be added to 
the operation code part of the parameter word. A blank line may be achieved 
by specifying a parameter word which has a zero OP code. The 6'utput format 
discussed here is quite rigid--provision for a second parameter word to allow 
more control of the output format will be added to a later routine. It was 
agreed to go ahead with this rather single output in order to have something 
available to the member organizations at the earliest possible date. 

Stated-Point Numerical Data Output . Boeing submitted specifications for this 
subroutine. After some discussion the following specifications were agreed 
upon. The subroutine is to be entered by an RJ instruction. There may be as 
many as nine parameter words for this subroutine. The first parameter word is 
formed in the same way as that for the floating point output routine. The opera¬ 
tion code contains a number from zero to eight indicating the number of 
columns per line, the u-address is the number of lines, the v-address is the 
storage location of the first word to be printed. This parameter word is 
followed by from zero to eight additional parameter words specifying the scaling 
of the words, from left to right, to be printed on that line, (if the OP 
code of the first parameter word is zero, yielding a blank line, additional 
parameter words are forbidden.) Each of the scaling parameter words consist 
of two parts: One of the address sections is the binary scaling, a number 
ranging from 0 to 35j the other address section specifies the number of 
decimal places to be printed to the right of the decimal point. Which of 
these is to be the u and v address is to be decided by Boeing on the basis 
of convenience in coding. The output again is recorded one line of printing 
per blockette in a format suitable for printing on a high speed printer 
assuming a 120 by 120 plug board. Each word printed consists of twelve 
characters including a point, a sign, and ten digits, (plus signs are not 
printed). Each such number is followed by three spaces. A maximum of eight 
numbers may be printed on a line. With respect to further editing the remarks 
given above on this matter for the floating-point output apply to the stated- 
point output. 

Generalized Output Editing Routine . Reported by Bob Belscamper (RR). 

Preliminary specifications for this routine as outlined by Sperry-Rand are 
given below. 

1. Provision for as many as 14 columns of output on one or two lines. 

2. All output printed in stated-point. 

3- Provision may be included for putting the powers of 10 above each 
column as appropriate. 

4. Options provided for zero suppression, location of decimal points, 
plus or minus signs, etc. 
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5. There may be provision for a title on each page as well as a date-- 
the date would be entered in the Q register before starting the 
recording. 

6. Column headings for each column as desired. 

7. The output editing routine will use pseudo-instructions of a semi- 
mnemonic form—these instructions will be decoded by the editing 
routine. The parameter words would be of two classes: one to specify 
those pieces of information which apply to the entire block of print¬ 
ing desired such as format, number of blocks of this format, title, 
column headings, etc., the second type of parameter word would consist 
of the aforementioned pseudo-instructions. 

Belscamper indicated that these specifications were not in their final form 
by any means. The committee agreed that so far they sounded acceptable and 
agreed to defer further discussion of this generalized output editing routine 
until the specifications have been firmed up. As discussed in the previous 
Program Development Committee report the generalized output editing routine 
is a long-range project and it may be several months before it has been 
completely checked out. 

Common Compiler . Boeing gave a brief report on their compiler, indicating 

some progress and no substantial changes since the January meeting. Ramo- 
Wooldridge distributed copies of a report, "Proposed Translation and Check- 
Out System for the 1103A", dated 13 February, 1956. Time did not allow 
discussion of this report or of any aspects of a Common Compiler. 

Miscellaneous . The Program Development Committee requested that the 

Standards Committee adopt the use of the phrase "stated point" rather than 
"fixed point". In addition, the Standards Committee is requested to specify 
what execution times are to be included in the standard subroutine write-up. 

At present the minimum, maximum and the average time are usually specified. 

The Standards Committee is requested to provide precise definitions of the 
execution times which they decide should be included in the USE Subroutine 
write-up. 

Ramo-Wooldridge, Sperry-Rand, and Boeing agreed to have their subroutines in 
coded form in time for the next meeting of the Program Development Committee. 
Lockheed will have their input routines ready for check-out by April 15. 

The next meeting of the Program Development Committee will be held at Lockheed, 
Van Nuys, March 29 and 30> in conjunction with the meeting of the entire USE 
Organization. 


Donn Combelic, Chairman 
Program Development Committee 
March 12, 1956 





SUMMARY OF MATRIX EXPERIENCE AT BOEING 


Prior to the arrival of the 701, a large part of our work was devoted to 
matrix solutions. These consisted principally of matrix reductions in one 
form or another. This work was handled on the 6ol* or the 602A. In addition, 
we handled some Eigenvector iteration and characteristic polynomial evalua¬ 
tion on the CPC. 

This work was transferred to the 701 through the establishment of a series 
of library programs. Library programs were written which would perform 
matrix addition or subtraction and a matrix multiplication. The reduction 
subprogram was set up to solve: 1) Matrix inversion, 2) Simultaneous linear 
equations, or 3) The determinant of a matrix. An Eigenvector iteration was 
also included in this initial library. The programs were written using 
floating point arithmetic exclusively in both real and complex taking 
advantage of our experience on pre-existing equipment. 

These were put to immediate use by the Structural Dynamics Group in the 
solution of the flutter problem. As to be expected, the increased capacity 
and speed of the 701 soon led to the solution of larger order matrices 
than we had first anticipated. The increased amount of time involved and 
difficulties attending large matrix solutions (i.e., loss of significance, 
ill-conditioned matrices, etc.) led us to investigate other methods of 
solution. 

Plans were made for a comprehensive matrix abstraction. The outstanding 
feature of the plan system was a matrix logic independent of the arithmetic 
system being used (real or complex, etc.). A number of library programs were 
written for the system and tested. Due to a lack of manpower, the system 
was never completed. 

Simultaneously, the introduction of the B-52 flutter problem introduced 
problems which were solved only with considerable difficulty. In particular, 
the Eigenvector iteration of the B-!>2 dynamics matrix bogged down inasmuch 
as that matrix always had at least two roots which were theoretically equal. 

It should be pointed out that, while the roots are theoretically equal, the 
inherent error of the matrix provides some separation of these roots. Methods 
for extracting the characteristic polynomial of these matrices were investi¬ 
gated. Each method fell short of the problem requirements - Leppert's method 
presumed advance knowledge of the roots which was not available, Danielewski's 
method failed beyond the 6th order due to inherent error. The problem was 
temporarily resolved by plotting the determinant of the matrix. Considerable 
effort was spent in developing a matrix iteration which would capitalize on 
the small amount of separation of the roots. Basically, the method used was 
similar to roots squaring in that a power of the matrix was used to obtain 
an initial approximation to the Eigenvector which was then refined by 
iterating the original matrix using this initial approximation. For well- 
behaved matrices, it was found that only a very few iteration cycles were 
required to develop the degree of refinement desired. 
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At the present time plans are being made for a less ambitious matrix 
abstraction to be developed for the 701. Plans for this system include 
some very special matrix functions which are peculiar to the flutter 
problem, in addition to the normal matrix functions. 


Submitted to USE Fubnrry. !?«;.> 
by D< n Cor>, Boeing 





9:00 a.m. 


12:00 noon 
1:30 p.m. 


THURSDAY, MARCH 29, 1956 

POLICY COMMITTEE MEETING 

Conference Room A, Hollywood Roosevelt Hotel 
TENTATIVE AGENDA 

I. Welcoming Address R. B, Talmadge 

II. Introductions 

III. Approve Agenda for Policy Committee 

IV. Old Business 

A. Approval of Minutes of Minneapolis Meeting 

B. TRANSUSE Acceptance 

C. Discussion of Procedure for distribution of Minutes 

V. New Business 

LUNCH - Hollywood Roosevelt Hotel 
WORKING COMMITTEE MEETINGS 
I. PROGRAM DEVELOPMENT COMMITTEE 

Conference Room A, Hollywood Roosevelt Hotel 

A. Minimum Assembly Interpretation 

B. Compiler 

1. Report by Boeing 
2o Report by Ramo-Wooldridge 
Co Generalized Print - Edit 

1. Report by Remington-Rand 

D. Progress Report on Coding Assignments 
II. STANDARDS COMMITTEE 

Conference Room A, Hollywood Roosevelt Hotel 

A. Coding Format for Transmission of Common Language 
Programs 

B. Number Conventions 

C. Definition of Execution Time for Subroutines 


D 


Multiple Entry or not for Subroutines 




FRIDAY, MARCH 30, 19g6 


9:00 a.m. 

11:00 a.m. 
12:00 noon 
1:30 p.m. 


COMMITTEE MEETINGS 

Conference Rooms A and C, Hollywood Roosevelt Hotel 
INIDVIDUAL MEMBERSHIP CAUCUS 
LUNCH at Hollywood Roosevelt Hotel 
POLICY COMMITTEE MEETING 

Conference Room A, Hollywood Roosevelt Hotel 


I. Reports from Committee Chairmen 

II. Suggestions for Agenda of Next Meeting 

III. Date and Place of Next Meeting. 





MINUTES OF THE MEETING OF USE 


AT 

LOCKHEED AIRCRAFT CORPORATION 
Missile Systems Division 
Van Nuys, California 

March 29 - 30, 1956 


The meetings were held at the Hollywood Roosevelt Hotel. R. B. Talmadge 
of Lockheed Missile Systems Division served as chairman. In attendance were: 


BOEING AIRPLANE COMPANY 

D. Cook, Policy Committee Member 
A. Deckert 

HOLLOMAN AIR FORCE BASE 

R. Tantzen, Policy Committee Member 
LOCKHEED MISSILE SYSTEMS DIVISION 


R. Cianci 
T. Dewey 
E. Dodge 

B. Dove, Policy Committee Member 
B. Handy 
A. ;dvin 
R. Rock 
Xy" Talmadge 

RAMO-WOOLDRIDGE CORPORATION 


W. 

D. 

D. 

S. 

R. 

M. 


Bauer (morning only) 

Combelic 

Gantner, Policy Committee Member 

Knapp 

Perkins 

Perstein 


REMINGTON RAND UNIVAC 


‘ T. 

G. 

P. 

E. 

J. 

I. 


Dines 

Etsell 

Johnson, Policy Committee Member 

Joseph 

Rose 

Voltin 







The tentative agenda for the two days of meetings wa3 discussed by 
the group. The following changes were made: 

IV. OLD BUSINESS 

B. Changed from Transuse Acceptance to 
USE Language Acceptance. 

V. NEW BUSINESS (Following N items were added.) 

A. Procedure for Communicating Machine Modification 
to Manufacturer. 

B. Invitation to Prospective Members. 

Requirements for Membership. 

C. Sub-Committee Assignments. 

D. Procedure for Establishing Agenda. 

E. Algebraic Coding System. 

F. Standard List for Sepia Masters. 

Additions to the Standards Committee agenda: 

E. Clarification of Subroutine Format. 

F. Discussion of Uniform Scaling, 


OLD BUSINESS 


It was moved by B. Dove and seconded by D. Cook that the minutes of 
the St. Paul meeting be approved. Hie motion was passed unanimously by the 
Policy Committee. 

The USE language, as written in the report of the Standards Committee, 
was unanimously accepted by the Policy Committee. 

It was agreed, in order to avoid the delay in the distribution of 
minutes, that the committee reports be divorced from the minutes. The minutes 
will include a synopsis of the committee chairmen reports. In addition, it 
was agreed that within one week after the meeting, the recording secretary 
will forward the minutes to the Publications Chairman. The Chairinan of the 
Publications Committee was directed to mail the minutes within two weeks to 
all members. The Publications Chairman stated that, if there were no objections, 
the minutes would be distributed as follows: one copy to everyone present at the 
meeting, three copies to each installation and one copy to the head of each 
installation. 
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Following the revision of the agenda, B. Dove made a motion that the 
agenda be approved as stands and in the order in which it was to be discussed. 
The motion was seconded and approved by the Policy Committee. 


NEW BUSINESS 


A. Procedure for Communicating Machine Modification to Manufacturer. 

Motion by V/. Bauer of Ramo-Wooldridge: 

"That a customer-manufacturer relations sub-committee be established, 
consisting generally of members of the Policy Committee, and that 
this group meet when items of customer-manufacturer relations are 
placed on the agenda. This sub-committee will prepare a formal letter 
to be sent to Wayne Aamoth of Remington Rand, stating the conclusions, 
and to be signed by the representatives of the various computer 
organizations as members of USE. The sub-committee shall then report 
to the Policy Committee." 

The above motion was carried and, in effect, the following procedure 


was set forth: 


(1) 

The sub-committee will be established by the Policy 
Committee. 

(2) 

The sub-committee will discuss the proposed items for 
feedback. 

(3) 

The sub-committee will draft the letter for the approval 
of the Policy Committee. 

(b) 

The sub-committee will make recommendations to the 

Policy Committee. 

(5) 

The Publications Chairman will send the letter to 
each member organization for signature. 


B. Invitation to Prospective Members - Requirements for Membership. 

After a discussion on the above subject, D. Combelic made the following 
motion: 

"When an organization fulfills the membership requirements a letter 
will be sent from the Chairman of the Publications Committee formally 
inviting them to become a member of the USE organization. If the 
organization signifies a desire to join the USE organization, they 
will then be invited to attend the next Policy Committee meeting, 
at which time their acceptance will be voted upon by the Policy 
Committee." 

The motion was unanimously carried by the Policy Committee. 






It was further decided that any invitations suggested by members 
between meetings would be handled through the Publications Chairman 
who, in turn, would contact members of the Policy Committee and 
receive their vote by mail in order to avoid delay in extending 
the invitation. 

W. Bauer moved that any organization not yet qualified for membership 
be permitted to attend meetings as long as they are interested 
non-members. This motion was passed unanimously. 

A poll was taken of the Policy Committee regarding inviting Wright Field 
and Applied Physics Laboratory to the next USE meeting. Upon approval, 
the Chairman of the Publications Committee was directed to invite them. 

C. Sub-Committee Assignments 

It was ascertained that this was already a function of the Policy 
Committee. 

D. Agenda Preparation 

It was noted that this is a function of the host organization. 

However, it was suggested that it should be mailed prior to the meeting 
in order for other members to have the opportunity to familiarize 
themselves with items listed, and to offer suggestions for changes and 
additions. 

D. C-antner suggested installing a permanent chairman in order to bring 
some kind of guided continuity to the meetings. After debate on this 
subject, the Policy Committee agreed to meet and decide upon the 
following issues: 

(1) Whether or not there should be a permanent chairman 
of the Policy Committee. 

(2) If so, to define duties. 

(3) Consider tenure of office of all committee chairmen. 

(h) If necessary, nominate candidates for this office. 

E. Algebraic Coding System 

Due to limitation of time, this subject was deferred until Friday 
afternoon, with the understanding that the Program Development Committee 
might discuss this subject. 
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F. Standard List for Sepia Masters. 

A standard list was determined and approved by the Policy Committee: 

(1) Final committee reports in printed form, when 
approved by the Policy Committee. 

(2) Subroutines and program l^rite-ups. 

This does not prevent individual organizations from requesting 
sepia masters for particular items. 


The Policy Committee Meeting was adjourned at 1:30 p.m. Thursday 
until 1:30 p.m. Friday. 


Thursday Afternoon: Working Committee Meetings 
Friday Morning: Working Committee Meetings 


The Policy Committee reconvened at 1:30 p.m. Friday. 


PROGRAM DEVELOPMENT COMMITTEE 


The oral report was presented by the Chairman, D. Combelic. 

A. Common Functions Subroutines. 

Progress reports were presented by Remington Rand, Ramo-Wooldridge 
and Lockheed. All of the routines have been coded or will be completed 
by the next USE meeting but, all will not have been machine checked. 

It was decided that no program would be distributed through USE until 
it has been machine checked. However, member organizations can obtain 
copies of the original coding. 

B. Numerical Data Input. 

Lockheed described a variable format card routine which will read 
floating decimal or stated point numbers. This routine will be 
available by the next USE meeting. Suggestions were made and Lockheed 
said they would take them under consideration. 

Boeing presented the stated point output routine which conformed to 
the specifications agreed upon in St. Paul. This program has been 
simulated on the IBM 701. The floating point version has been 
temporarily delayed. 






C. Tape Handlers. 


Lockheed will give an oral report on their progress at the next 
USE meeting. 

D. Generalized Print Edit. 

This project has been abandoned by Remington Rand. Ramo-N'ooldridge 
and Lockheed will attempt to draw specifications as to a type of 
print edit program. 

F. Compilers. 

Boeing and Ramo-Wooldridge presented reports on their respective 
compilers. In addition, Ramo-Wooldridge submitted a written 
progress report. 

F. Printer Modification. 

This part of the report was presented by D. Cook of Boeing and resulted 
in the following action from the Policy Committee: 

D. Cook was appointed a committee of one to write the 
letter which would be sent to each member of the USE 
organization for signature. The letter would be 
distributed in accordance with the procedure developed 
at a previous session of the Policy Committee, A copy 
of the letter will also appear in the written report 
from the Chairman of the Program Development Committee. 


D. Cook moved that the Program Development Committee Chairman's 
oral report be accepted by the Policy Committee. The motion was carried 
unanimously. 


STANDARDS COMMITTEE 

The oral report was presented by the Chairman, A. Deckert. 

A. Multiple Entry. 

It was decided to have only a single entry. 

B. Coding Format for Transmission of Common Language Program. 

It was felt that without a common compiler a general scheme could 
not be determined, 

C. Number of Conventions 

Floating point format was discussed and it was agreed that the 
exponent will follow the mantissa but the exact word formation 
was not defined. 





D. Execution Time for Subroutines 


Each routine will specify a maximum time. Other times are permissible, 
as additional information, but must be clearly defined as to how they 
were- determined. In cases where a maximum time cannot be determined, 
an equation such as Ax + b (X * number of loops) will be given. 

E. Card Format, 

\ 

A standard card format was established for minimum assembly 
interpretation: 

Col. 1-6 7-12 13-25 26-38 39-72 73-75 76 77-80 

Loc Op U V Comments Seq. Insert Identification 

F. Discussion of Uniform Scaling. 

Because no standard scheme was proposed, this item was deferred. 

G. Clarification of Subroutine Format. 

(1) Check Sums 

Split commands would be used in determining the check sum. 

(2) Error Code for Subroutines 

No definite proposal was taken under consideration. 


Several items under Subprogram Conventions were made explicit. It 
was also noted that much discussion concerning minimum assembly interpretation 
took place. 


T. Dewey moved that the Standards Committee Chairman's oral report 
be approved. The motion was passed unanimously. 

After lengthy discussion it was agreed that the Policy Committee 
should defer discussions of items presented in the Committee Chairmen oral 
reports unless a serious objection existed. If any member of the Policy Coiinaittee 
did not agree with an item in the oral report, he should submit it as an item for 
the tentative agenda of the next USE meeting. 


DATE AND PLACE OF NEXT MEETING 

R. Tantzen offered that Holloman Air Force Base would host the next 
USE meeting on May 21 and 22 at Holloman Air Force Base, D. Cook moved that 
the next meeting be held at Holloman Air Force Base. The motion was seconded 
and passed unanimously by the Policy Committee. 






SPECIAL POLICY COMMITTEE MEETING REPORT 


In order to provide continuity in the USE organization it was felt 
that a permanent chairman should be appointed. Subsequently, it was decided 
by the Policy Committee that a permanent chairman should be appointed for a 
term of one fiscal year, April 1st to March 31st, to provide this continuity 
through presiding a Policy Committee Meetings and preparing the agenda. 

D. Gantner moved that the position of a permanent chairman of the 
Policy Committee be established and that the term of office be one fiscal year. 
His duties include the responsibility of the agendas and presiding at USE 
meetings thus relieving the rotating host of these duties. 

D. Cook moved that Lockheed Missile Systems Division be responsible 
for providing the chairman for the coming fiscal year. The motion was seconded 
and carried by a vote of b - yes, 1 - abstain. 

E. Algebraic Coding System 

B. Dove moved that the Policy Committee appoint a special working 
sub-committee to meet Friday evening, March 31, at Ramo-Wooldridge. 
The sub-committee to be in effect until the next Policy Committee 
Meeting, and to perform the following functions: 

(1) Study the feasability of a common symbolic compiler. 

(2) If in agreement on Step (1), take such action as 
seemed possible. 

Motion was seconded and passed unanimously. 

A. Deckert, B. Tantzen, D. Combelic, P. Johnson and B. Dove were 
appointed to the special working sub-committee. Observers were 
invited to attend. P. Johnson nominated D. Combelic as Chairman. 

The nomination was seconded and passed by the Policy Committee. 


The meeting was adjourned at U:30 p.m. Friday. 


Respectfully submitted. 


R. B. Talmadge, Presiding Chairman 




Prepared by: Anita Goetzman 

Recording Secretary 



USE ORGANIZATION MEETING 


March 29 and 30; 1956, Lockheed Missiles, Van Nuys 
Meeting held at Hollywood Roosevelt Hotel, Hollywood, California 


Report of the Program Development Committee 


The members of the Program Development Committee were: 

Donald Cook, BA 

Dick Talmadge, ML 

Irvin Voltin, RR 

Donn Combelic, RW, Chairman 

Holloman has not appointed a member to the committee. In 
addition to the above, the following persons attended the Program 
Development Committee Meetings and participated in the discussions: 

Tom Dew^y, ML 

Bernard Dove, ML 

George Etsell, RR (At BA) 

Don Gantner, RW 
Peggy Johnson, RR 
Millard Perstein, RW 
Jack Rose, RR, Los Angeles 

The Committee met during the afternoon of the first day and during the 
morning of the second day of the USE Organization meeting. The first 
part of the meeting was devoted to hearing progress reports on the work 
assignments which had been made at previous meetings. These discussions 
were interspersed with assignments of new work and re-assignments of 
some unfinished work. The second main subject considered by the Program 
Development Committee was that of compiling routines. Both Boeing and 
Ramo-Wooldridge gave rather detailed progress reports on their respective 
compilers. Most of the remainder of the Program Development Committee 
meeting was devoted to discussions of the feasibility and desirability 
of a common compiler for the USE Organization. 

COMMON FUNCTIONS - Seven of the twelve common function subroutines 
were assigned to Sperry-Rand at the previous meeting; the other five 
were assigned to Ramo-Wooldridge. None of the subroutines submitted by 
RW have been checked out. At the previous USE Organization meeting in 
St. Paul Sperry-Rand volunteered to check out USE subroutine on their 
Serial 9 1103 which has a Left Transmit operation. In order to have 
subroutines checked out RW has written them up using the RAWOOP language. 

RW has submitted to Sperry-Rand bi-octal tapes and up-to-date listings 
of the RAWOOP conversion program. With this program Sperry-Rand will 
be able to check out those subroutines submitted to USE by RW. Sperry-Rand 
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however, has been able to submit some subroutines at this meeting which 
have been checked out on the Serial 9 1103--the status of Sperry-Rand 
subroutines, as well as those of RW are stated in the comments. The 
following list shows l) title of the routine 2) name of the organization 
assigned to do the coding 3) comments and report of progress to date. 

1. Exponential Stated and Floating Point - Ramo-Wooldridge 

Ramo-Wooldridge has completed the coding and submitted write-ups of 
both these routines. After Sperry-Rand has checked them in their 
RAWOOP form on the Serial 9 1103 RW will re-write the coding in the 
accepted USE language incorporating any changes found necessary during 
the check out. Therefore, the copies which have been submitted at this 
meeting by RW are not official final copies for circulation in the USE 
Organization. Such copies will be forthcoming. 

2. Logarithm Stated and Floating Point - Sperry-Rand 

Both of these subroutines have been coded but have not yet been checked 
out. Write-ups will be submitted as soon as the checking out has been 
completed. 

3. Square Root Stated and Floating Point - Sperry-Rand 

* 

Both of these subroutines have, been coded and checked out. Sperry-Rand 
submitted a write-up of the stated point square root subroutine. 

U. Sine-cosine Stated Point - Sperry-Rand 

This subroutine has been coded and checked by Sperry-Rand. A write-up 
was submitted at the meeting. 

5. Sine-Cosine Floating Point - Ramo-Wooldridge 

This subroutine has not yet been coded for the 1103A by Ramo-Wooldridge. 

As soon as it is a copy will be sent to Sperry-Rand for check out on 
the Serial 9 HO 3 . 

6. Arcsine--Arccosine Stated and Floating Point - Sperry-Rand 

One of these routines has been coded, the other has not; neither of the 
routines has been checked. As soon as the check-out has been completed 
Sperry-Rand will send write-ups to the member organizations. 

7 . Arctangent Stated and Floating Point - Ramo-Wooldridge 

Both of these subroutines have been coded, written up and submitted. 
Sperry-Rand will check them out on the Serial 9 machine after which 
RW will submit official copies to the organization. Sperry-Rand also 
submitted a write-up of a checked out stated point arctangent subroutine 
which appears to be nearly the same routine as that submitted by RW. 

In summary, it appears that the work assignments have been very well 
carried out by the member organizations and that most of the common 
function routines will be in their final form and circulated to all 
the members in the near future. 
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MATRIX ROUTINES - Voltin (RR) submitted, to the Program Development 
Committee a short report prepared by Professor Marvin Stein, University 
of Minnesota. This report summarizes matrix methods as used in digital 
computation and includes several references in the current literature. 

It should be of value to installations unfamiliar with present day 
matrix techniques on high speed digital machines. It was agreed by 
members of the committee to defer exchange of information on matrix 
methods or routines until further notice. 

TAPE HANDLERS - Lockheed seems to have taken the most active interest 
in producing tape handlers and tape diagnostic routines for their own 
operation. Because of the press of other matters, the other organizations, 
as well as Lockheed to a certain extent, have not been able to investigate 
these matters fully. However, Lockheed expects within the next several 
weeks to be able to study this problem more thoroughly. After they reach 
some tentative conclusions on the specifications for routines which they 
think may be useful, they will describe them at a USE Meeting. There 
was an informal agreement between Lockheed and RW that if specifications 
were decided upon, these two organizations might cooperate on the actual 
coding and checking out of such routines. 

NUMERICAL DATA INPUT - Lockheed has completed the coding of a routine 
for reading and converting floating decimal numbers on magnetic tape. 

The code as now written will handle variable block input. The form of 
the numbers as written on the tape is somewhat different fram that speci¬ 
fied in the past: each number is in the form ±xxxxxxxx±xx followed by 
three spaces. Thus each floating point number on tape requires fifteen 
consecutive characters. In the variable block routine a parity check is 
made and three attempts at different bias levels are made to read the 
block if the parity check fails. If all the attempts fail, the diagnostic 
routine is entered. With slight modification the variable block routine 
can be modified to handle fixed block input. In this case each blockette 
contains eight floating point decimal numbers in the form previously 
specified. However, the present version of the routine does not make 
the parity check when in the fixed block mode, rather a check Is made 
only to see if 720 characters are read. After some discussion, it 
was agreed that addition of the parity check feature, as it now exists 
in the variable block routine, would be desirable in the fixed block 
routine. The conclusion was that Lockheed would modify their fixed 
block subroutine in this fashion. Because Lockheed has no machine these 
subroutines have not been checked out. However, they have been coded 
and written up and because of the considerable interest in coding of this 
kind, Lockheed has agreed to submit copies to all member organizations. 

Lockheed has been devoting considerable effort to developing specifications 
for a generalized card input routine to handle both stated point and 
floating point decimal numbers. The subroutine is entered by an RJ 
instruction which is immediately followed by a parameter word containing 
the following information; in the operation section provision will be 
made for specifying whether the input is on IBM cards or on Unitape, the 
u address section will contain the number n which is the number of cards 
to be read, the v address section will contain a "relative address", which 
may be zero. The following features are of interest. 
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1) The card input uses a variable field. Only the first 72 columns 
of the card are used. A card is terminated by a) a blank column 
anywhere from column 1 to column 72, b) when 72 non-blank columns 
have been read, c) by the letter C on the card. 

2) A number, which in order to be completed would require typing 

beyond column 72, may be continued in column 1 of the succeeding 
card if there is a non-blank column 72 on the first card. 

3) Loading of the input is terminated in two ways: a) the letter C 

on the card, b) When n cards, as specified in the u address of the 
parameter word, have been read. 

4) Decimal storage addresses may appear anywhere on any card--each 

such address must start with the letter S followed immediately by 
not more than five decimal digits. The number immediately following 
such a decimal storage address will be stored at the cell whose 
address is formed by adding to the S storage address the relative 
address in the v section in the parameter word. Succeeding numbers 

will be stored in consecutive cells until another S address is 

encountered. 

5) Each number as typed may be followed by a decimal scaling fabtor in 
the form D±xx and by a binary scaling factor in the form Bxx. The 
plus sign need not be specified in the decimal scaling factor; a 
minus sign is not allowed in the binary scaling factor. This binary 
scaling is the location of the binary point obtained by counting from 
the right end starting with digit zero of the word as it appears in 
the machine. 

6) Stated point numbers are specified by a sign followed by not more than 
eleven decimal digits. Plus signs need not be written. A decimal 
point may appear anywhere in a stated point number. 

7) Floating Point numbers are specified by a sign followed by not more 
than nine decimal digits followed by the letter F. Plus signs need 
not be written. No decimal point may be written in a floating point 
number--the decimal point is to precede the left most digit as written. 
Originally Lockheed proposed a maximum of eight digits, but after 

some discussion Lockheed agreed to modify their specifications to allow 
as many as nine digits in the mantissa part of floating point numbers. 
It should be stressed that each floating point number must have the 
letter F immediately following the last digit of the mantissa as 
described. 

8) Complete numbers may be dittoed into consecutive storage locations 
by successive commas. 

9) According to Lockheed the decimal and binary scaling of a number are 
duplicated on each succeeding word until a different scaling is 
specified. 
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The specifications for this generalized numerical data input routine 
were well received by the Program Development Committee. Lockheed will 
have more to report on this routine at future USE meetings. 

NUMERICAL DATA OUTPUT - Don Cook presented the final specifications 
on a stated point numerical data output routine which records characters 
in a fixed block for outputing on the high speed printer. The coding for 
the routine has been completed and checked out on the 1103A simulator 
which Boeing has developed for use on another machine. The entire routine 
requires 316 words including 152 instructions, 23 constants, and l4l tempor¬ 
ary registers. The subroutine is entered in the normal fashion with an 
RJ instruction. There may be as many as 9 parameter words which are to 
be transferred into the subroutine before entry. The first of these 
parameter words consists of three parts: the OP code contains the number 
of columns to be printed per line, the u address section contains the 
address which is the location of the first of the stated point numbers 
which is to be printed, the v address contains the number of lines which 
is to be printed. If the number of columns is specified as zero, a blank 
line will be printed. The next parameter words are in order: one for each 
of the numbers to be printed. Each of these parameter words is formed 
in the following way. The v address contains an integer which is the 
binary scaling of the stated point number as it stands in storage. The 
u address contains the decimal scaling, that is, the number of digits 
which are to be printed preceding the printed decimal point--initial zeros 
preceding the digits fn front of the decimal point are suppressed. The 
sign of the number immediately follows the lowest order printed digit. 
Nominally, each printed number occupies eleven character positions 
followed by a sign; however, if the integer requires eleven digits to 
be printed, no point is printed. There are three spaces between adjacent 
columns. The u address part of the scaling parameter words, which speci¬ 
fies the number of digits to the left of the decimal point, must not 
exceed ten--if it does, the 20's complement of that number will be used. 
Boeing will circulate copies of the coding of this routine as soon as 
convenient. 

The floating point version of the numerical data output subroutine 
has not yet been started. 

GENERALIZED OUTPUT ROUTINE . Sperry-Rand at St. Paul had originally 
agreed to produce specifications for a generalized output editing routine-- 
however, due to a shortage of personnel they are unable to continue this 
project. Therefore, RW and Lockheed Missiles have agreed to try to get 
some specifications together individually and then approximately three 
weeks from the date of this meeting discuss the specifications, which may 
be presented at the next meeting for approval by the USE Organization. 

George Etsell of Sperry-Rand, now stationed at Boeing in Seattle, handed 
out copies of a paper written by Donald E. Neilan in September, 1955; 
entitled "Output Format Generator". • The paper starts out with the 
statement: "The following is a list of suggested specifications for a 

generated output program. The same specifications should hold for both 
output to a printer for on-line listing and output to a tape for peripheral 
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listing." This write-up includes some ideas for a very generalized 
output format generator and undoubtedly will be studied closely by RW 
and Lockheed before arriving at a set of specifications for the generalized 
output editing routine. 

COMPILERS - Don Cook of Boeing gave a progress report on the Boeing Com¬ 
piler. Some changes and additions have been made to the original specifi¬ 
cations. In particular, the Boeing compiler now accepts octal coding 
mixed with symbolic. Provision is being made for translation of algebraic 
coding as an integral part of the compiling routine. The algebraic coding 
specifications have been formulated, but the coding required to translate 
algebraic coding has only just started. Viewed in the large the coding of 
this compiler is about 35$ complete. The basic input medium is cards which 
are then run through a card-to-tape converter--the compiler then works 
with the tape to make the translation process. The card input will be 
of the fixed field type. The eight columns at the right of card will 
be used for identification numbers which will be specified as desired by 
the programmer but will be ignored by the compiler. Six columns will be 
alloted to the location symbol, six columns to the operation. Thirty 
columns will be provided for the two addresses. Each instruction must 
start on a card and ends with a special symbol at the end of the instruc¬ 
tion. The remainder»of the card may be used for comments. Certain 
instructions in the Boeing compiler are of the three-address variety, for 
example. Floating Add requires three addresses, namely, those of the two 
operands and the third for the location of the result. The output of the 
compiler is binary cards--bi-octal tape may also be produced as an option. 
The Boeing compiler will accept USE language so that USE subroutines may 
be incorporated into a code without any pre-conversion. There will be no 
provision for side by side listing, rather the original deck as keypunched 
may be listed as desired. The compiler will produce a listing tape contain¬ 
ing for each line of original coding l) symbolic location if appropriate 
2) octal word, 3 ) decimal wohd. The listing tape will also produce a 
list of errors or pecularities in the use of the compiler language. 

Boeing submitted to the USE Organization a letter describing in detail 
the proposed Boeing modifications to the high speed printer and to the 
Unityper. The purpose of these changes is to make the Unityper and the 
high speed printer compatible. The letter was presented to the Policy 
Committee and considerable discussion took place about how this matter 
should be handled. The details of these matters are not discussed in the 
Program Development Committee report but rather may be found in the minutes 
of the Policy Committee meeting. 

RW presented a progress report on the Ramo-Wooldridge Computation System. 
This consisted of several typewritten pages and Combelic from RW discussed 
in some detail various salient features of the language which is under 
development for a compiler at RW. Copies of this progress report were 
handed out at the meeting--other copies may be obtained from the Chairman 
of the Publications Committee. 

TRANSUSE CONVERSION PROGRAM AND COMMON COMPILER - The latter part of the 
Program Development Committee Meeting was devoted to a discussion of these 
subjects. In the past the prospects for a common compiler have been dim 
because of time pressures imposed on the various organizations by the 
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imminence of the delivery of their 1103A's. However, at the present time, 
because of delays in the scheduled delivery date of the 1103A computers, 
certain organizations have found that their time schedules have been 
considerably eased. In light of this, active cooperation on a common 
compiler appears to be more likely now than at any time in the past. 
Considerable discussion took place in the Program Development Committee 
as well as in the Standards and Policy Committee's meetings, on various 
aspects of this subject. The discussion seemed to be in two stages. The 
first stage had to do with the advisability of a so-called minimum 
Transuse assembly program. Such a program would have as its primary 
objective the translation of the USE language into some form which may 
be more suitable for direct use by a compiler. The input to this minimum 
Transuse assembly program would be programs or subprograms written in the 
USE language --the form of the output has not been agreed upon. Because 
of the possibility of cooperation on a Common Compiler, further discussion 
on the advisability of a minimum Transuse assembly program was deferred. 

As a result of the discussions on the subject of a commom compiler which 
occurred during the various meetings an Ad Hoc Committee for a Common 
Compiler was appointed at the suggestion of Dove from Lockheed. The 
members of this committee are as follows: D 6 ve (ML), Deckert (BA), 

Johnson (RR), Tantzen ,(H0), Combelic (RW), Chairman. It was agreed that 
this special committee should meet at the RW Corporation from 6:00 to 
9:00 P.M. on Friday evening. The proceedings of this Committee" meeting 
and of the results achieved have been incorporated into a separate 
report entitled "Report of the Ad Hoc Committee for a Common Compiler." 

MISCELLANEOUS - The Program Development Committee has asked the Standards 
Committee to make recommendations on the following matter. Certain 
USE subroutines have no alarm exit, for example, the stated point arc¬ 
tangent routine. In "these routines it may be desirable to use this cell 
as a temporary storage register. The Standards Committee is asked to 
recommend whether this should be allowed. 

The Program Development Committee will meet again in conjunction with 
a meeting of the entire USE Organization to be held at Holloman Air 
Force Base in New Mexico on May 21 and 22, 1956. 


Donn Combelic, Chairman 
April 3 , 1956 
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I kru-ed Missile f/rtems Li vision 
Report of the S tandar ds Committee 


'Die members of the Standards Committee were; 

Bob Tantxen, Holloman AFB 

Ed Dodge, Lockheed Missile Systems Division 
Ben Handy. " " 

Al Podvin, " " " " 

Bob Rock, " * " 

Sue Knapp, Ramo-Wooldridge 
Bob ferkins, " 

Karl Joseph, Sperry Rand Univac Division, it. Paul 
Tow Dines, ” " M * , Seattle 

Gus Deckert, Boeing Airplane ''ompany (Chairman) 

Topics discussed by the Standards Coranitoee 

1. Multip 1 e Kntrie a - It was decided that no USE subprogram, would 
liave multiple entries. 

2. Coding Format - When each USE mraber generates the coded format by 
some autonafTc means (i„e„, high speed printer, unityper, Flexovriter) 
from a correct symbolic program, they will use their own format. 

A standard format should contain a standard number of spaces for 
each location, operation, u-address, v-address, The explanation 
should be in a fora that can be transcribed directly into the 
machine (i„e., no special symbols,/ , < , etc,'. 

2, Number .'prven tjsns - A floating point number car. be rep-reser.:.e<5 
by the To llc-i? i ng * a sign if negative, mantissa with point; 
distinguishing character to flag the exponent,; sign if negative, 
exponent. The floating point number will be converted into the 
standard 1103B floating point system, 71>e exponent for the 
decimal number will be the true power Of ten associated with the 
mantissa. 

■-« most useful time associated with subprograms.!? the 
maximum execution time. This would be calculated using the maximum 
time for each instruction. 'There are two types of subprograms, 
class I - the subproginuts with no loops or a maximum number of 
loops and for this class a known time for each instruction can twj 
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calculated, class II - the subprograms vith an undeterminate 
number of loops and for this class it would be necessary to write 
a formula in terms of the time for each loop. A method for 
calculating the maximum number of loops should be included. The 
minimum and average times for subprograms are very useful, but it 
was felt that one time was all you could ask someone to calculate 
for you. 

5. Control and Results - All data should be stored in the program 

starting at the data is not stored before entry it will be 

stored by the program. 

6. Standard Card Form - For the USE members who want to transmit 
programs on cards, a standard card format was set up. 

Card Cols. 


Location 1-6 

Operation 7-12 

U-Address 13-25 

V-Address 26-36 

Comments 39-72 

Seg. So. 73-75 

Insert Ho. 76 

Program So. 77-80 


7. Standard Scaling - It was proposed that s set of subprograms to 
evaluate functions with the seme scale on input and output be 
written. Two methods were suggested for accomplishing this. 

a. Using A l and Ag on input and output. 

b. Scaling the functions down to fit into one word. 

There was no agreement on the need for such a system and it was 
postponed to a later date. 

8. Error Codes - No agreement was reached on the flag to be given 
when exiting from a subprogram through the error exit. This was 
deferred until it could be given more thought. 

9. Minimum Assembly - There is a need for TRANS-USE which ia a two 
paisa assembly program. This program would read symbolic instruc¬ 
tions from cards and translate these into an 1103A machine 
language program stored in the machine st some known location 

and ready tg work from a location supplied by the programmer. Tbs 
USE language should be enlarged to include constants of all kinds, 
as well as integers. A committee should be set up to determine 
the specifications for TRANS-USE. 

10. Item F.l. was removed fro* USE Program Write-Up Form. 






USE Organization Committee Report 


REPORT OF THE AD HOC COMMITTEE FOR A COMMON COMPILER 


The members of this committee as appointed by the Permanent Chairman of 
the Policy Committee are as follows: 

August Deckert (BA) 

Bernie Dove (ML) 

Peggy Johnson (RR) 

Robert Tantzern (HO) 

Donn Combelic (RW), Chairman 

Also in attendance at this meeting were Dick Talmadge from ML, and the 
following from RW, Walter Bauer, Don Gantner, Suzanne Knapp, Robert Perkins, 
Millard Perstein. 

The meeting was held at RW, convening at approximately 6:00 P.M. March 30- 
The chairman started the meeting by reiterating the directive from the Policy 
Committee to this Ad Hoc Committee. There were two points involved: l) To 
investigate the feasibility of a common compiler for the 1103A, 2) If 
feasibility is determined, then to decide what steps should be taken in 
order to achieve the objective of a common compiler. 

After considerable discussion about both general points and detail points 
it was agreed*that the specifications for such a oommon compiler should be 
listed and tentatively agreed upon. It will be clear when reading the list 
that these are features which are very unlikely to be disagreed upon by 
any group of programmers. It is expected that agreement will be somewhat 
more difficult to reach upon the detailed language and specifications and 
on the mechanization of these features. The members of the committee 
agreed that a common compiler should include the following rather general 
features. 

1. Compile subroutines from pseudo-instructions . A pseudo instruction 
requiring the use of some library subroutine would appear in the main 
program. The subroutine necessary to carry out the desired function 
would then be automatically oompiled into a so-called compiled region. 

The line of coding which originally contained the pseudo-instruction 
would be replaced by the appropriate calling sequence of one or more 
instructions. 

2. Assign cell numbers to otherwise undefined symbolic addresses . 

Ordinarily these cell numbers will be assigned addresses in a compiled 
region. This feature allows easy assignment of working storage 
locations. 

3 . Use numerical constants as addresses . The compiler should be able to 
detect that an address section of an instruction is actually a numeri¬ 
cal constant. The value of this number would then be stored in an 
otherwise unused cell in the compiled region--the address of that 
cell would be filled in as the appropriate address section of the 
instruction. 
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4. Symbolic addresses . The compiler should be able to accept symbolic 
addresses similar to those now accepted as standard for subroutines 
by the USE Organization. Implicit in the phrase symbolic addresses 
is the concept of free addressing. 

5. Easy method of writing numbers . In this sense a number is a numerical 
constant which occupies one or more full registers and is ordinarily 
thought of as a number--this is in contrast to the writing of numeri¬ 
cal addresses. It is expected that both stated point and floating 
point single and double precision decimal numbers will be acceptable 
to the compiler as well as octal numbers. 

6. Ability to generate in-out routines . The thought here is that the 
programmer could make relatively simple specifications of the form 
of the numerical output which he desires and that the compiler 
would generate and assemble automatically the routine necessary to 
do the particular job specified. 

7. Ability to make any type of change easily with both card and tape 
input. This is obviously a worthwhile and noncontroversial objective. 
However, the discussion showed that there may be considerable compro¬ 
mise necessary to work out the details of just how such generalized 
changes would be made. 

8. Generate calling sequences . This ability of the compiler was alluded 
to in point number 1 above. A calling sequence may very well require 
more than just an RJ—the common compiler should be able to generate 
automatically these calling sequences in a predictable fashion. 

9. Provide binary tape output . In some installations a binary tape 
% output may be the most common form of output, in others, it may 

be provided as an option. In any case the compiler should have this 
ability. 

10. Provide symbolic side-by-side listing . Some installations have found 
this type of listing a most useful form of output, particularly 
during trouble-shooting periods. The symbolic side-by-side listing 
is to be contrasted with the present method at some installations 
where the original keypunched cards are listed on one piece of paper; 
subsequently a related listing showing the translated code (usually 
in octal) is produced on another piece of paper. 

11. Detect errors during input conversion . Clearly typing or syntactical 

errors may be made in preparing the code and the input cards or 

tape. A good compiler should be able to detect such errors, make a 
list of them for use by the programmer, and still continue the conver¬ 
sion if at all possible. This then allows the programmer to study the 
list of errors and correct as many as possible before returning to 
the machine. 

12. The compiler must be able to handle symbolic programs which are input 
on either cards or tape--in other words both forms of input must be 
possible and convenient. 
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13. Compatibility with mistake diagnostic routines . The form of the 
input and the provisions made for the programmers use of mistake 
diagnistic routines must be completely compatible. That is, informa¬ 
tion which the programmer must specify in order to diagnose coding 
errors, must be in a form which can be handled by the compiler and is 
compatible with the ordinary form of input. 

1^. Can incorporate USE subroutines. The compiler should be able to handle 
a USE subroutine unchanged from its original symbolic form and incor¬ 
porate such a subroutine into the main body of a program when that 
symbolic subroutine is included as part of the original manuscript. 

15. Identification of Output . Any material which the compiler produces 
as output should be completely identified as a matter of routine. 

For example, the symbolic side-by-side listing should be identified-- 
this would include the programmer's name, the date if possible, 
program number, etc. 

16. Direct input . After the compiler has completed the read-in and compil¬ 
ing of a program, along with any changes which might have been incor¬ 
porated, the translated program will finally be stored in its operating 
position so that the program may be executed immediately after 
compilation has been completed without any intermediate steps being 
necessary. 

17. Compatibility with operational procedures . There should be built into 
the compiler some provision for handling simple operational instruc¬ 
tions having to do with the sequencing and button pushing which are 
necessary to complete a run on the machine. It is not intended that 
the inclusion of this point requires that the common compiler shall 
have built into it automatic operational features--rather the com¬ 
piler should be planned so that when a particular installation decides 
that they want to incorporate automatic operational procedures, the 
compiler will be able to accept these changes without any major 
modifications. 

Another point which was discussed was provision for automatic segmentation 
of a problem, but it was decided not to include this as a requirement in 
the common compiler. The sequence in which the above points occur does 
not indicate in any way their importance or the priority with which they 
will be considered. 

Even after agreeing on the above list, the committee was a long way from 
answering the question of the feasibility of a common compiler although 
no one questioned the desirability. Two organizations have done 
considerable work toward their own versions of a two-pass compiling 
program, namely, Boeing and RW. The Boeing compiler is approximately 35$ 
complete; the RW compiler is less than 5$ complete. The specifications 
for both of these compilers are fairly firm at the present time. In order 
not to lose too much calendar time because of changing the specifications, 
the organizations in question will have to reach a decision on just how 
much and what specifications they could change in order to produce 
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specifications agreeable to the majority of the member organizations and 
at the same time not delay the completion of a system for use with their 
machines'when they do arrive. Both Boeing and RW must have a compiling 
system in operation to handle at least the sicsple cases by no later than 
July of this year. 

The Chairman at this time sounded out Sperry-Rand and Holloman on their 
feelings about the matter. Both Sperry-Rand and Holloman indicated that 
they would most probably go along with any common compiler which incor¬ 
porated the features ./hich have already seen discussed. These two 
organizations also said that they would be willing to provide a substan¬ 
tial fraction of one manpower necessary to complete the coding and checking 
out of a common corn: iler. Boeing's situation is considerably different 
from that of Sperry-Rand and Holloman. They have gone a long way toward 
completing their compiler—it has some features, in particular that of 
accepting algebraic coding, which are not Included in the above list.. 

It seemed that it. wmld not be wise to proceed toward setting up the 
specifications for i common compiler without trying to draw as heavily 
as possible upon Boeing's experience. Boeing's compiler has been reported 
upon with respect to specifications fairly completely in the last two 
or three meetings and write-ups of most, of its features are available. 
Boeing indicated that they would not be in a position to hand out the 
completed compiler package to any organizations. However, they did 
say they would be in a position to offer specif!' parts of it for use 
by other organizations. As an example of this they have already done 
considerable work toward producing a numen ai data output subroutine for 
use by the entire organization. In light of this it was clear that the 
Boeing conqoiler could not be adopted by USE as the common compiler even 
if it incorporated all the features which have been listed above. 

In light of all these comments it was felt that perhaps the next step 
should be for RW and Lockheed to try to get together within a week and 
start consideration of the detailed specifications for a common compiler 
incorporating the features which have already been listed. Due to the 
delayed delivery date of Lockheed's 1103A they do now have available a 
sraa.ll amount of manpower to devote to this effort. 

f 

RW has detailed specifications on a compiler which incorporates most of 
the desired features which have already been listed. RW took the position 
that there were some features in their compiler as presently specified 
which they could not forego. 

The matter was left in the following state: Lockheed will undertake a 
careful study of the specifications of the RW compiler keeping in mind 
the features which must be incorporated into a common 1103A compiler. 

Then late next week, before Friday, April 6, Lockheed and RW will start 
a series of meetings to reach agreement on the detailed specifications of 
a common 1103A compiler. A ^et a written specifications will then be 
presented as soon as possible to the USE members for consideration. 

The meeting was adjourned at 8:45 P.M., March 10 , 1956. 

Respectfully submitted, 

Donn Combelic, Chairman 
4-10-56 






USE Organization Committee Report 


Report of the Subcommittee 
of the 

Ad Hoc Committee for a Common Compiler 


The subcommittee has met four times: on April 9, 11, 13 , and 25, twice 
at Lockheed Missiles, twice at Ramo-Wooldridge. Each meeting lasted 
virtually a full day. The following have attended all the meetings. 

Dick Talmadge, ML 
Ben Handy, ML 
Bernie Dove, ML 
Tom Dewey, ML 
Donn Combelic, RW 
Don Gantner, RW 
Robert Perkins, RW 

In addition, Millard Perstein, RW, attended part of one of the meetings. 

The initial goal of the subcommittee has been to arrive at specifications 
for a Common Compiler to be submitted for consideration by the entire USE 
Organization. This goal has been achieved--the results are included 
herewith as the body of this Subcommittee Report. 

I. INTRODUCTION 

The purpose of the USE Compiler is to reduce the amount of effort 
necessary to prepare codes for the 1103A. This compiler will assemble 
codes written in a symbolic language into IIO 3 A machine langrage; it 
will perform certain bookkeeping functions normally done by the programmer 
(storage allocation, calling sequence generation, constant and temporary 
pool construction, etc.); and, it will provide a. simple method for program 
modification. 

Input to the compiler will be from either cards or magnetic tape or a 
combination of the two. As output, the compiler will produce a magnetic 
tape which will contain a listing of the absolute octal translation 
side by side with the symbolic coding. 

II. CODING FORMAT 


The coding format to be used is divided into four major fields, designated 
as follows: 

A) Item No.; B) A/N Tag; C) Operation; and D) Variable 

Field. 

The last named will include the u and v addresses and comments. Each of the 
fields must begin with a, comma, except that the item number field begins 
with a special mark. 
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A. Item No . 

The Item No. is a pure decimal number whose primary purpose is for 
ease in making corrections. The number may have at most six digits 
to the left of the decimal point, and at most four digits to the right 
of the point. 

The Item No. will be used by the compiler to order the lines of coding, 
hence simplifying modification references. The number will normally be 
computed in a sequential fashion by the compiler, but a programmer may 
insert any number he wishes on any line. The only restriction will be 
that the number on any given line must be larger than that on any pre¬ 
ceding line. The compiler will obey the following rules for generation 
of item numbers: 

1. If more than one digit is found in the Item No. column, 
the complete number is taken as the item number for that 
line. The position of the rightmost digit is considered 
the "index position". If no decimal point is written, the 
item number is considered an integer. 

2. If exactly one digit is found, that digit is extracted 
into the "index position" of the item number associated 
with the immediately preceding line of coding. 

3. If no digits are found, a one is automatically added into 
the "index position" of the item number associated with 
the immediately preceding line of coding. 

B. A/N Tag 

The A/N Tag is a symbol whose principal purpose is to identify the command 
associated with the line of coding. The symbol may consist of no more 
than six alphanumeric characters, at least one of which is alphabetic. 

Any combination of characters may be used to represent a symbol except 
the following five combinations: 

l) A, 2) Q, 3 ) D, 4) FILL, 5) all symbols starting with QQ. 

The programmer is not required to fill in the A/N Tag field unless he 
wishes to tag the command for reference. 

C. Operation 

The Operation is an alphanumeric symbol consisting of no more than six 
characters. There are three major classes of symbols which may be used 
in this field: 

1. Symbols which refer to 1103A operations and which generate 

a single machine language command. Under this class are three 
types of symbols: 

a. Mnemonic 1103A codes -- the two letter codes suggested 
by Sperry Rand for identification of computer commands. 
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b. Two octal digits -- any combination of two octal digits 
will be considered as the operation section of an IIO 3 A 
instruction. A blank operation field is equivalent to 
writing 00 in the operation field. 

c. IIO 3 A operations involving "j" -- three character codes 
are provided for the IIO 3 A operations: Left Transmit, 
Manual Jump, Manual Stop, Punch, Repeat, External Read, 
and External Write. The three characters will consist 
of the two letter mnemonic 1103A code with either the 
proper numeric "j" digit or a third mnemonic character 
attached. Permissible combinations are as follows: 


Left Transmit 

(Left Half) 

LTL 

or 

LTO 

»» It 

(Right Half) 

LTR 

or 

LT1 

Punch 

(6 hole code) 

PU 6 

or 

PUO 

It 

(7 hole code) 

PU7 

or 

PU1 

Repeat 

(Modify v only) 

RPV 

or 

RP1 

It 

(Modify u only) 

RPU 

or 

RP2 

It 

(Modify u and v) 

RPB 

or 

HP 3 

External Read 

(through IOA) 

ERA 

or 

ERO 

ft It 

(through I0B) 

ERB 

or 

ER1 

External Write 

(through IOA) 

EWA 

or 

EWO 

tt ft 

(through I0B) 

EWB 

or 

EW1 


2. Symbols which refer to instructions to the compiler and which 
may generate several machine language commands (such as a 
subroutine calling sequence) or may generate no machine language 
commands. Under this class are two types of symbols: 

a. Control Symbols — these are pseudo-commands which 
enable a programmer to interrupt and modify some of 
the automatic functions of the compiler. 

b. Subroutine Designation Symbols -- these are pseudo - 
commands which will call for the inclusion of sub¬ 
routines in the compiled program and will set up the 
generation of the calling sequence. 

3 . Certain alphabetic characters (B, F, G, X, or Y) are used to 
specify that the content of the variable field is not an 
instruction but a number which will occupy one or two memory 
locations. The letters have the following meaning with respect 
to the number found in the Variable Field: 

B - an octal integer 

F - a single precision floating point decimal number 

G - a double precision floating point decimal number 

X - a single precision stated point decimal number 

Y - a double precision stated point decimal number 
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D. Variable Field 

The content and format of the Variable Field is determined by whether the 
symbol in the operation field designates a machine type instruction or a 
number. If it is a machine type instruction, a comma must be used to 
specify the beginning of the u and the v addresses. If comments are 
used a comma is necessary to flag the beginning of the comments. Regardless 
of the content, the total number of characters in this field, including 
all special marks, must not exceed 60. 

1. Machine Type Instruction -- an instruction requiring a u and/or 
v address which may contain any of the following in the u 
and/or v address: 

a. Decimal Address. 

A decimal integer. 

b. Octal Address. 

An octal integer followed by the notation )B. 

c. The symbols A, Q, D and FILL. 

The symbols will be translated as 32000)B, 31000 )b, 

40000)B. and 30000)h, respectively. 

d. Constants. 

Defined by the special designation L(c), where c is 
the actual constant written in the form of a number. 

e. A/N Tag. 

Any symbol appearing in the A/N Tag column. 

f. Item Number. 

Any item number with the special distinction that 
it must contain a decimal point. 

% 

g. Storage Address. 

A symbolic address or item number followed by the 
notation )S. 

h. Undefined Symbols. 

Symbols which could appear in the A/N Tag column 
but which do not. 

i. Multiple Addresses. 

Sums and differences of items a through h. 

2. Numbers. 

The u and v addresses are considered as a unit when writing 
numbers. The writing of numbers is completely arbitrary as 
regards the position of the decimal point and the length of the 
number providing the written number is consistent with the machine 
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limitations. Scaling of numbers is accomplished by writing a 
decimal and/or binary factor after the number. The decimal 
scale factor being preceded by a D and the binary factor by 
a B. Any plus sign may be omitted. The type of numbers which 
can be compiled are: 

a. Octal Integers. 

Any octal integer with no more than 12 digits. 

b. Floating Decimal Numbers. 

Any decimal number which can be expressed in floating 
point form as a single or double precision number. 

c. Stated Point Numbers. 

Any decimal number which can be expressed as a 
single or double precision number. 

Comments can be written as desired after the address portions 
of a command but the comments must be preceded by a comma. 

III. ASSIGNMENT OF LOCATIONS 

Each word in the assembled program will be associated with two machine 
locations: 

A. A storage location at which the word is to be stored at the 
start of the program, and 

B. An execution location which the word is expected to occupy 
when it is used in the program. 

These two machine locations may be the same (and usually will be unless 
the problem requires segmentation). 

The compiler will contain two location counters, one for storage addresses, 
the other for execution addresses. These will normally be set to 3 at the 
beginning of compilation. As computer words are generated, these counters 
will be incremented by one. However, the programmer will be able to 
interrupt the sequential assignment of either or both of these addresses, 
and will be able to insert a new starting point at any time he desires. 

When the compiler begins its translation program it examines the A/N Tag, 
the u and the v addresses. 

If a symbol appears in the A/N Tag field before it appears in u or v, it 
is entered into a table of location symbols as the argument and the setting 
of the storage and execution counters are entered in the table as the 
function values. If a symbol appears more than once in the A/N Tag field 
it will be considered an error by the compiler. 

If a symbol appears in the u or v addresses before it appears in the 
A/N Tag, it is entered into the table of location symbols as the argument 
and the function value entry is left blank. If further along in the program, 
the symbol is encountered in the A/N Tag, the setting of the storage and 
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execution location counters at this time is entered into the table as 
the function value. If the symbol is not defined anywhere in the A/N 
Tag field, the compiler will automatically assign a storage and execution 
location, and will enter this assignment into the table. 

If an item number appears in the u or v addresses, this number is 
entered into a table of item number locations as the argument, and the 
setting of the storage and execution location counters for that number 
will be entered as the function value. 

If the notation L(c) appears in the u or v address, the compiler will 
scan a table containing constant pool assignments. If the number c appears 
in the table no further assignment will be made; if the number c is not 
entered in the table, the compiler will make an automatic assignment of 
storage and execution locations and enter this in the constant pool table. 

Whenever a subroutine is referenced in the Operation field, the compiler 
will examine the v address of the command. If this address contains a 
symbol, location assignments will be made according to the rules for 
symbols in u and v addresses. If the v address is blank, the 
compiler will store the symbol from the Operation field in the symbolic 
location table and will assign storage and execution locations in the 
manner reserved for ■undefined symbols. 

In order to make the automatic assignments referenced above, the compiler 
will generate a region, called the compiled region. In this region will 
be assigned locations for subroutines, the subroutine temporary pool, the 
constant pool, and for those symbols not appearing in the A/N Tag field. 
This region will normally be located in the high end of memory and a 
compiled region location counter will be used to keep track of all 
assignments. This counter will be set at 4095 at the beginning of compila¬ 
tion and will normally be decremented by one for each machine location 
assignment. However, the programmer will have the ability to locate 
this region anywhere in memory. 

IV. PSEUDO OPERATIONS 


A. Control Commands 

These are instructions to the compiler and do not normally occupy cells 
in the machine. 

1. SETLOC (Set location counters) 

The pseudo operation SETLOC sets the execution location 
counter and storage location counter to the translated 
values of the u and v fields respectively. If either 
of the fields are left blank then the corresponding counter 
is left undisturbed. The u and v fields may have address 
structures as described under Variable Field except that any 
symbols used must have been previously defined. 

2. EQUALS 

The effect of the pseudo operation EQUALS is that the symbol 
in the tag column is given the execution address specified 
by the u field and the storage address specified by the v 
field. If the v field is blank, the storage address becomes 
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the same as the execution address. The u and v fields may 
have address structure as described under Variable Field except 
that any symbols used must have been previously defined. 

3. COMPAT (Compile at) 

The pseudo operation COMPAT instructs the compiler to begin the 
compiled region at that location specified by the translated value 
of the u field. If the v field is blank the storage address 
becomes the same as the execution address. One of two alterna¬ 
tives will occur if a symbol appears in the tag column: 

a. If the u and v fields are both not blank, the symbol 

appearing in the tag column will be treated as if the 
pseudo operation were EQUALS and the compiled region will 
begin at that location specified in u. 

b. If the u and v fields are both blank, the compiler 

will assign the start of the compiled region and the symbol 
appearing in the tag column will be equated to that 
assigned location. 

The contents of the u and v fields may be the same as described 
under SETLOC. The control command COMPAT may be used only once in 
the compiled program. 

4. RESERV (Reserve) 

The RESERV operation reserves, in memory, a block of cells. Any 
symbol appearing in the tag column will be assigned the current 
values of the location counters. The location counters will then 
be incremented by the amounts specified in the u and v fields 
respectively. If either of the fields are left blank, the corre¬ 
sponding counter will be left undisturbed. The contents of the 
u and v fields may be the same as described under SETLOC. 

5. DUPj 

The pseudo operation DUPj instructs the compiler to repeat all, 
or part, of the command on the line of coding which follows. 

The "j" part of the operation specifies what part of the command 
is to be repeated: 

a. 0 designates repeating the operation field. 

b. U designates repeating the u field. 

c. V designates repeating the v field. 

"j" may consist of any combination of the letters 0, u, v 
provided the sequence 0, u, v is preserved. The number of 
times the line is repeated can be specified in either of the 
following two ways: 

a. DUPj, n, TIMES 

Where n is an integer in tfre u field specifying the 
number of times the repeat is to be executed and includes 
that line which is repeated; and TIMES is in the v field. 
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b. DUPj, THRU, ALPHA 

Where THRU is in the u field; and ALPHA is the A/N 
Tag (or Item No.) associated with the last line of coding 
on which the repeat is to operate. 

Any legitimate entry may be made in those fields which are not 
repeated. 

6. END 

The pseudo operation END is on the last line of coding; there 
must not be a symbol in the tag column; the u field is ignored; 
the v field may be as described under SETLOC. This signals the 
end of the program to be compiled. It also sets up a transfer of 
control to the address designated in the v field, to be executed 
after the compiled program is loaded. 

B. Subroutines 


Subroutines are called by a pseudo-command to the compiler constructed as 

follows: 7 

1. \ The operation field contains a tag identifying the subroutines, 

Xsuch as SIN1, SQR2, etc. 

2. Thfe u field is the symbolic locatiipn (A/N Tag) of the argument. 
If isjie subroutine has more than one argument, say n, this location 
is that of the first argument. Th 6 programmer is then required 

to seeXthat the remaining arguments are available in the n-1 
cells following the one tagged./ 


The v field is the symbolic? location of the first cell of the 
body of the'.subroutine. If/this field is blank, the subroutine 
is placed in the compiled Region, and the symbolic location of 
the first celrvis the subroutine identification tag. 


The compiler supplies the' pro^r calling sequence for the subroutines. 
This calling sequence is located in the program at the point where the 
pseudo-command was found by/the compiler. If the pseudo-command itself 
has an A/N tag, this tag wlllXrefer to the first word of the calling 
sequence. / \ 


Some examples are as follows: 



/ 

/ 

Tag 

\ 

u 

V 


/ 


\ 



1. 

/ 


SINl 

X 


2. / 



\ 

SINl 

X 

YZ 

y 


ck 

\ 

SQR2 

S02 

cA 


In examplfe 1, the SIN1 subroutine is placed In the compiled region, the 
argument/ is taken from location X, and the casing sequence starts at 
location a\ . 
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In example 2, the SIN1 subroutine is placed at location YZ. It is the 
programmer's responsibility to see that the proper number ofZcells are 
available at this location. The rest is the same as example 1. 

In example 3j the programmer has made an error, since the/location of the 
SQR2 routine at will destroy the calling sequence at . He will need 
to insert a manual jump at the previous cell and repair the damage himself. 

In additioAto the regular library routines, the compiler will accept sub¬ 
routines, in a properly prepared form -- namely, the standard USE subroutine 
format -- from cards, or from manuscript. In the latter two cases the 
subroutine pseudo-command is preceded by a contrgl word to the compiler. 

This control word has the following construction. 

1. The operation field has either SUBRC Or SUBRM. The first 
indicating that the subroutine is on cards, ready to be read 
in; the second indicating that the subroutine is in manuscript 
form; and, in fact, follows the subroutine pseudo-command. 

\ / 

2. The u field indicates the number of cards, or lines of 
coding, in the subroutine. 

\ / 

3. The v field is\not used at present. 

Some examples: \ / 


1 . 


Tag 


OP 

SUBRC 

SIN2 


u 

5 

X 


H2S 


SUBRM 

SQR2 


42 

ARG 


A2D 


Example 1: Th^ SIN2 subroutine, which is to be put in the 
compiled region, and whose argument is at X, is located on 
5 cards, one/word per card, now available in the card reader. 

/ \ 

Example 2/ The subroutine SQR2 which is to be located at 
A2D, argument at ARG, calling sequence at H2S, is located 
in the 42 lines of coding following the pseudo-command. 

Since the cards for a subroutine may not be conveniently available for 
recompilation, compiling from cards is done only once; at which time the 
SUBRC contrpl word is replaced by SUBRM, the words on the cards are 
inserted in the manuscript following the subroutine pseudo-command, and 
the listing is adjusted accordingly. In addition, since each line of 
coding must have an item number, item numbers are automatically generated 
by the following rule: if j is the item number of the subroutine pseudo- 
command, the subroutine words have the item numbers j+.OOl, J+.002, ..., 
j+n(.00l), regardless of the index position of the item number j. 

As a simple example, if the two word subroutine (?), named'NULL 

TP, A, Q 

LQ, Q, 35 
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is on cards, \fche original coding might read: 


ITEM NO ,. 
15- 
16. 
IT- 


A/N TAG 


R, 


OP 

SUBRC 

mXL, 

TP, 


u 

2 

Q, 


A 


\ V 

After the first stage of the compilation has been completed, this will be 
replaced by the coding: 




15. 


SUBRM 

\ 

2 


16. 

R, 

\null, 



16.001 


TP,\ 

A, 

Q 

16.002 


LQ, \ 

V 

35 

17. 


TP, 


A 


/ 


As a final remark it should be noted that an A/N tag for the control command 
is meaningless, since it produces no machine command to^be referenced. 


V. CHANGES 


Changes are specified by means of the item number and placed on a change 
tape. The key rule to remember is that the item number is irrevocably 
tied to a line of coding and is never changed. A partial exception to 
this rule is allowed in the case of replacement, which results in a 
considerable economy without incurring ambiguity. For a particular pro¬ 
blem, if a line is deleted, its item number disappears from circulation; 
if a line is added, its item number is distinct from all others in current 
use. 


Types of changes allowed are: 
A. Deletions 


If the original program is in manuscript form, deletions can 
be accomplished by merely crossing out the line of coding. For 
the change tape, deletions are specified in one of two ways: 


ITEM 

TAG 

OP 

u 

V 

12.52, 


Delete 

13, 

lines 

175, 


Delete, 

Thru, 

181.2 


In each case, the item number of the control word is that of 
the first word to be deleted. 
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B. Replacements 

Replacements are accomplished by writing the new line of coding 
for the change tape exactly as it would have been written for the 
original program, except that the item number must be written 
in full. 

C. Insertions 

Insertions are made by assigning distinct item numbers for 
each instruction to be inserted. 

In general, the following simple rules should prove effective in guiding 
the programmer for both insertions and replacements: 

1. The item numbers, when finally assembled, are in sequence. 

2. No duplications are allowed. 

For example, rule one shows that in the sequence 15, 1 6 , 17, the 
insertion 15 * 5 , 15 * 6 , followed by the insertions 15 - 55 , 15-58 would 
result in the final sequence 15 , 15 - 5 , 15 - 55 , 15 - 58 , 15 - 6 , 16 , 17 - 
Note that rule 2 is essentially that for replacement: since two dis¬ 
tinct lines may not have the same item number, the old line must be 
replaced by the new. An error results, when item numbers are duplicated 
among the changes. 


Respectfully submitted 

Donn Combelic, Chairman 
April 25, 1956 




B* Subroutines 


There are two pseudo-commands for calling subroutines. 

1. The fprst pseudo-command is constructed as followsi 

a. The operation field contains the tag identifying the 
subroutine, such as SIK1, SQR2, USB023, etc. 

b. The u address contains the symbolic location of the 
argument. If the subroutine has more than one argument, 
say n, this location is that of the first argument. 

The programmer is then required to see that the re¬ 
maining arguments are available in the n-1 cells 
following the one specified. 

c. The v address contains the symbolic location of the 
first cell of the body of the subroutine. If this 
address is blank the subroutine is placed in the 
compiled region. If a symbol, say ®, appears in the 
address, then the subroutine is written for storage at 
@)S and execution at 9. 

This type of pseudo-command generates a calling sequence for 
the subroutine. This calling sequence is located at the 
point in the program where the pseudo-command was found by 
the compiler. If the pseudo-command itself has an A/N tag, 
this tag will refer to the first word of the calling sequence. 

This type of pseudo-command does not reserve any cells for 
the subroutine. 

2. The second pseudo-command is constructed ad follows: 

a. The operation field contains the word LOCATE. 

b. The u address contains the tag identifying the 
subroutine. 

c. The v address is left blank. 

This type of pseudo-command does not generate a palling 
sequence for the subroutine. However, it does allocate the 
proper amount of storage} functioning, in this respect, like 
an automatic RESERV. 

In addition to the regular library routines, the compiler will accept 
routines, written in the standard USE subroutine format, from cards, 
or from manuscript. In these cases the subroutine pseudo-command is 
supplemented by a control word to the compiler, which has the following 
construction* 

1. The operation field has either SUBRC or SUBRM. The first 
indicates that the subroutine is on cards, ready to be read 
in} the second that the subroutine is in manuscript form, 
and, in fact, follows the control word. 
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• The u address contains the tag identifying the subroutine. 

3. The v address is left blank. 

Since the cards for a subroutine may not be conveniently available for 
recompilation, compiling from cards is done only once) at which time 
the SUBRC control word is replaced by SUBRM, the words on the cards 
are inserted in the manuscript following the control word, and the 
listing is adjusted accordingly. In addition, since each line of coding 
must have an item number, item numb-ra are automatically generated. 

(The applicable rule is II.A.3). 

This control word may appear anywhere in the coding before the control 
word EKD. However, if used in conjunction with the LOCATE type pseudo- 
command, the storage allocation feature of this pseudo-command makes 
it imperative that the control word precede the pseudo-command. 







HCLLO v JLN AIR r CTi.CE HASE 


I. Introductions 


II. Completion of Agenda 


A. Approval of minutes of previous meeting 


R. Consideration of written reports of committee chairmen. 

C. Oral progress reports r '-ow \chairman of special compiler 

D. Progress report, on modifications to high speed printer^ 
IV. New Business: 


committee 


A. Discussion of delegating customer-manufacturer relations 


committee to consider 


1. ^ comprehensive programming manual for the H03Ajfg3 


Wo 2. The addition of a real, tine clock to the computer. 

;jB^ ] Consideration of the USE organization proposal by Lockheed 
(See enclosure: Proposed Organizational Structure of USE, 


12t00 noon 


Lunch 


Working Committee Meetings 


I. Program Development Committee 


A. Progress report, coding assignments^ 

B. Report or> Tape Handlers - ML. 


C. Progress on generalized print-edit routines - ML and HW, 

D. Revision of ooding assignments in l,ight of collier davi 

t, ^/w-f - 4 d c 4 co * i+aj. 



II 


Standards Committee 


* H* 4 # 

A. Possible revision of standards 4*? common compiler. 

st&Axcf'vU t £ t^houjR -ltn*,e+ 

III. Compiler Committee (to meet concurrerrtly with Program Development 

c \' 

Comalttee) 

A. Some details of mechanization. 

* 

Ef. Coding assignments. 


Tuesday. 22 Kay 

9:00 a.m. Continuation of Committee Meetings 


11:00 a.m. 


Individual Membership Caucus. 


12:00 noon Lunch 

1:30 p.a. • Policy Committee Heeting 


I. Unfinished business of previous session. 
II. Oral reports of committee chairmen. 

III. Items for agenda of next meeting. 

IV. Date and place of next meeting* *V ye^ 


A#ST>iH (X . 15 


Time (Undetermined) Tour of Holloman Air Force Base 





PROPOSED OP'A.NIZATIONAI. STRUCTURE OR USE'*' 

Py T.7. Handy, . .C. Dove, and T.H. Dewey 

A critical examination accomplishments of US^since its inception in 

December, 1975, will demonstrate, to even the most skeptical person, the value of such 
an organization. It has already provided a means of exchanging information and ideas 
on programming and coding, and has established itself as an effective device for 
increasing coop°ration and communication between SDerry Rand and ERA 1103A users* 

But this same examination would indicate that several serious flaws remain 
in the organizational structure. Some of these are: (1) what was originally intended 
to be a meeting of the Policy Committee has instead become a general meeting in which 
all take part (this has had the effect of increasing debate and retarding decisions); 

(2) the decision to permit non-member participation in USE meetings has uncovered the 
fact that no procedure exists for limiting the participation of visitors in committee 
deliberations; and (3) no formal statement of the organizational structure of USE is 
in existence, except through reference to the minutes of the various meetings* 

The following proposal is an attempt both to remove these flaws and to prevent 

» * 

any new ones cropping up in the near future. In order to cover all the points, this 
proposal is submitted in a form normally used for constitutions, but is not intended to 
be such, except incidentally. It is merely a formal statement of the proposed 
organizational structure of USE, and of the rules by which it is governed. 

Since USE is a voluntary organization, nothing in this proposal is to be 
construed as requiring absolute adherence to USE decisions by any installation. 

”owever, participation in USE activities, ani acceptance of USE benefits will be 
considered as tacit willingness to abide by USE decisions- wherever practicable. 
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HAME AND PURPOSE 

Alii organization shall bo known as USE (Univac Scientific Exchange), and 
the primary purpose of this organization shall be the promulgation and exchange of 
ideas and information concerning programming and coding for the 11031, and the y x * 
establishment of a forum wher^|^f 11031 users and^the jjnayf ^muT Qn |>, can discuss 
suggestions for machine jgK^^e^lion-and additional equipment to their mutual benefit. 


MEKBHISHIP 


Membership in this organization is 
classified in two groups: a 


voluntary agsl members will be 




1. Voting-member installations shall be defined a: those organizations 

which meet at least one'pf the following quailfications:'"- 

(1) How own or rent an -^L 11031 


or (2) Ha^fe a firm order for an fjSBl 11031. 


2. JJon-vo ting-member installations^ shall b^ defined^as ^ those organizations 


which are desirous of participating in the. functions of USE but who are not eligible 
for voting men^erahi^under (if or [2X^ 


-'hbove. 


tfc f 


h.lfc %GckTl u i 

SS 1 * 

I, In organization becomes e ligibl e -for voting memben at^p upon presentation of t/jf 
hkheari^VA % 'Hlu.lbS.L k *U»f* StiWk/fJ of ff* 2 * / 

)to-qualifieo organ! zatffrn-deeiri ng vot ing-. 

c. u» t ura ™ $ UjJ* S k» i i ; C 1 ) ■» f (* ) - 

member status, shall be rejected by any vote in the USE organ! 


414jUl i ■-<%* 

In ins tall a tion desiring non-v oting - member status must submit a request to 

the Executive Secretary of USE. Upon receipt of such a request, the Executive Secretai 

will submit the installation's name to the membership for vote, either by mail or in 

a regularly scheduled meeting. 7 oting will he by roting^^romb^ro djaetejil,*tlunStWIlv. 1 

majority of the total membership shall be sufficient to admit an installation to 

non-voting-member status. i n ^1 

by -til rUM*av. 

Visitors . «t-»i »ay be invited to attendaeeti 

as non-participating observers or as special consultants to a coaalttee. 




OFFICERS 

e . 


© 




-> 


'M: 


•:;*£ 


*< tJU 4 Jt'V-.- 

* . . : * ,- T. ‘fc« 


» «, ^AjrfV <*? 


The officers of USE shell consist of s chairmen end en executive secretary* 


CHAJRMiK - Tare of Office and Qualifications 

The Chairmen shall be elected for a ten of one 


JW 

*** mnn * *•**. and east be e representative of a voting-aembar 




installation. Any chairman may succeed himself 


rta fao><* "6 otya^t 7 k cul*“ 

fZw,l , 


w 5 Ua// Lo^Z 
4^ 


Duties 

The Chairman will officiate at all USE meetings. He mill also 

♦ 

serve as the Chairman of the Policy Committee during hie term of office, and 

• -* A 

" ' * «: _ Jfc- , 

will be an ex officio member of all other committees, both standing and 
otherwise. 


The Chairman will be responsible for the preparation of a tentative 
agenda for each meeting of USE and will submit it to the Executive Secretary 
for reproduction and distribution to the member installations before the 
meeting. 


EXBCUTT7E SECRETARY - Term of Office and Qualifications 

The Executive Secretary shall be elected for a term of one SdSSHHfikr 

<AA V\ U.Jln I <T ft j#) < • , 

yeaij the nnhi v^rnnr}’ dot- and must be a representative of a voting-member 

installation. S X !c VC ^ majj $ucc«4 4 <*•&/(. 

Duties 

The Executive Secretary will reproduce and distribute all items 
of official USE records, which will include the minutes of all meetings, all 
committee reports, and the tentative agenda drawn up by the Chairman. He 
will also be responsible for processing applications '’or membership, ei + h.er 
for voting or non-voting status. He will issue invitations to persons or 
installations not directly concerned with USE, oer.mitting attendance at USE 


meo+ings, as directed hy the Chairman of T *SF. 





Duties (cont.) 


The Executive Secretary will maintain files of all USE records 
and of all official USE correspondence. 

The Executive Secretary will also serve as the Chairman of the 
Publications Committee, and in such position will ha^raripf''' . 

... HMTm'P’ f m mi 'jiTW i H ■ a ■■■ i .y nnn ( « ■ m ss ■ 

have the power to refuse to publish or distribute anything through USE 
channels or under the USE name which does not meet the standards set up 
up USE. 

MEETTNCS 


Meetings of USE will be held at the discretion of the membership. Each 

* \ 

4 member installation in turn will act as the host fo’~ a meetin? ana will be responsible 

C7 

(1) for providing suitable accommodations, (2) for making housing arrangements or 

. ■* 

providing information concerning available housing, and (3) for providing a recording 
secretary, who shall be a stenographer. 

Each member installation is requested to have at least three representatives 
at each meeting. Vialio Fis ru le 



SOVEHEMENT OF USE 


The governing body of the USE organization shall be called the Policy 

Committee. 

POLICY COMMITTEE 

b 

This committee shall consist of the Chairman of USE as the chair¬ 


man and of one representative only from each voting-member installation. 










Duties 


It shall be the responsibility of the Policy Committee to guide 


the activities of USE into productive channels. If any action of USE does 


not meet with the approval of the Policy Committee, it may veto such action 


without recourse to the general meeting of USE, 


All meetings of the Policy Committee will be closed meetings 


except where by a majority vote of the members of the committee they shall 


be open to the public 


The Chairman will be a non-voting-member of the committee* 


The Policy Committee will study all ideas submitted in the general 


USE meeting, especially all suggested changes for existing hardware, and 


will propose items for consideration either by the general meeting or by 


any of the standing committees 


All final decisions concerning the USE policy will rest in this 


committee, and may be changed only by a vote within this c omit tee .\ 


The Policy Committee will meet at the discretion of the Chairman 


except that it will convene at each general USE meeting* Any member of the 


whenever he feel; 


that any vote in the reneral USE meeting should be considered by the Policy 


STANDING COMMITTEES 


lhere three standing committees: (1) Program Development 

HiS at 74 ___- 


(2) Standards; and (3) Publications 


At f Ik o4r 76 t cj'JGf JfUt 

" v'oTTng -member installation and at least of 
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Each chairman of a standing coranittee will make an oral report to 


the general USE meeting which will outline the subjects discussed and will 


contain the recommendations of the committee. These reports will be 


considered accepted if the members of the various committees are satisfied 


Acceptance and implementation of any recommendations will require 


Policy Committee approval. /At the time the 


■al report of * standing 


ed t in this report ije consi 


Committee. It\no action is initiated by any 


The Chairman of each committee will submit a written report to 


the Executive Secretary for distribution to the members of USE. If, upon 


receipt of the written report of the Chairman, any member of the committee 


feels that it is incomplete or erroneous in some part, he will communicate 


directly with the Chairman of t^e committee, who will submit an amended 


report to the membership at the next meeting 


These committees will normally meet during the period set aside 
for the general USE meeting, but the Chairman of the committee may call a 
meeting at any time. However, at least one week's notice must be given to 
each committee member whenever a meeting is to be held not during a general 
USE meltin’. The meetings of these committees will be open asy- 

<t> 

m rml i n i ^i" li ir 1 Ti T *ion. gnvited guests may’ TSSt take part 
in committee deliberations e*eept by direction of the Chairman. 







The Policy Committee will hare the power to dissolve or replace 


The chairmen of all standin^cowlttees/bs^cept the Pah! 
Committee will be appo^tnied by theyUiair^Mi of USE with, the cone. 
Policy Conai ttee, and will s^rve/for one yeifa^C concurrent a^th tl 
the Chairman of USE) unless relieved by rote of the Policy Comri. 

The Chairman of the Publications Committee will be the 

\ / \ /\ / \ s\ /\ / \ / \ 

Secretary of^ QSE« ^And wW seiefe^for the term of the Be ecutire 9 


lOGRAM DEVELOPMENT 


The function of this committee 

shit 

change of ideas and techniques. It ^S£L 


thods of inter- 


cooperation on programs, codes, assignment of work, and to avoid duplication 


of effort wherever possible 


STANDARDS CcMn W * 


The function of this committee 


necessary to facilitate the transmittal of programming efforts through USE 


channels 


PUBLICATIONS Cfl* Mf • 


The function of this committee is to set up and .—•tw twin proper 
standards of communication between member installations) to edit *n material 
submitted for distribution under the USE name. In addition, the Publications 
Committee member from each installation will be responsible for seeing that 
any material submitted to USE from his installation meets all of USE standards. 





VOTING PROCEDURE 


■ENERAL USE MEETING 


vo tin 


at visitors will not be ccunte' 


t, excluding visit' 


make any 


ee. may request that a 


Any member 


th$ Policy Committee 


proposal\ under discussion 


submitted 


a received by the Chairman, 


he may deqlare^the vote officially, If 


vote of the Policy Committee will be\fi: 


POLICY COMMITTEE MEETING 




2/3 '’yes” and no aorp than a l/lj "no" 


shall be required to pass a motion in the Policy Committee, except 


that a motion to invite non-member participation shall only require 


a majority. 


STANDING COMMITTEE MEETINGS 


w) 5 

A majority of 1 n-tVrB atlpan n present will be 


tanding committee^ 


necessary to pass any motion in 




MINUTES OF THE MEETING OF USE 
AT 

HOLLOMAN AIR FORCE RASE 
NEW MEXICO 
21-22 May 1956 


The Meeting opened on Monday 21 May 1956 at 9*00 a.m. with a 
welcoming address by Col, Judy of HADC, 


In attendance were* 


Lockheed Missile Division 


Richard B. Talaadge, Chairman 

Bernard C, Dove, Policy Committee Member 

Tom H, Dewey 


Boeing 

Donald J, Cook, Policy Committee Member 
William K. McKinley 

Remington Rand 

Jules Mersel, Policy Committee Member 

Earl Joseph 

Irvin V, Voltin 

Tom Wilder (San Francisco) 

Tom Dines (Seattle) 

Jack Rose (Los Angeles) 

Robert H. Wallace (San Antonio) 

Peg Johnson 

Ramo Wooldridge 

Donald W. Gantner, Policy Committee Member 
Donn Combelic 
Robert Perkins 

WADC 


Carl S, Fluke f 
Leonard B, Fall 

Applied Physics Lab (Johns Hopkins) 


Robert P, Rich 






Corps of Engineers, Washington 
John W. H. Spencer 
Shell Development 

Donald Holmes 


HADC 

Marvin C. Green, Policy Committee Member t 

James A Ward 

Garner McCrossen 

Robert Q. Tantzen 

Owen Hoke 

Herbert Lotse 

Following the introductions, the tentative agenda was discussed and 
the following changes made! 

IV. New Business 

I. 3, Future 1103* Developments (addition) 

Program Development Committee Agenda 

E, Input-Output and Debugging Routines (addition) 
Standards Committee Agenda 

A. Possible revision of standards in light of 
common compiler (revision) 

B. Standardization of Taping Format (addition) 

The revised agenda was accepted as well as the minutes of the previous 


meeting. 


Since no one had received a copy of the Standards Committee report, it 
was agreed to have this report reproduced and distributed during the meeting. 
Consideration and acceptance was deferred until Tuesday afternoon. 

Following a discussion of Boeing's obligation to write a floating point 
output routine, during which it appeared that Remington Rand had already written 
such a program, the report of the Program Development Committee was accepted. 

. • 

Don Cook led a discussion on the proposed modifications to the high 
speed printer. The following points were established! 

1. The modified printer will be available about one month 
later than the standard printer at an additional rental of about $ 600.00 per 
month. 




2. The modified printer will be listed by Remington Rand 
and should be ordered through the regular sales representative. Price lists 
will be forwarded as soon as possible. 

Next, the report of the Special Committee for the Common Compiler was 
distributed. This report, along with a two page supplement regarding subroutines, 
outlined the agreement reached by Lockheed and Rarao Wooldridge on the specifica¬ 
tions. In addition, agreement on a modus operand! for implementing the 
specifications was outlined. In effect, the Ramo Wooldridge people are to make 
the decisions, with Lockheed supplying a man to be at Ramo two or three times 
a week to help with flow charting and coding, and to serve as 11ason between 
Ramo and coding personnel at Lockheed. 

During the discussion, Boeing volunteered their compiler to USE. It 
was moved by Jules Morsel of Remington Rand and seconded by Bernard Dove of 
Lockheed that the specifications as outlined by the report be accepted as the 
USE compiler. Marvin Green of HADC requested that the vote be tabled in order 
to consider the Boeing compiler. After some discussion, during which it was 
brought out that the Boeing compiler is designed for card-to-tape operation. 

Green withdrew his request. The motion by Mersel was then carried unanimously. 

Mersel then moved that the work of building the compiler fall under 
the supervision of the Program Development Committee. The motion was seconded 
by Don Cook of Boeing, and carried unanimously* 

It was pointed out that the function of the Publications Committee 
members at each installation is to edit material for proper format for transmittal 
as specified by the Standards Committee, Hence, the Standards Committee was 
asked to consider the formal transmission of routines from one organization to 
another within the language of the compiler itself. 

Visitors present were polled as to the possibility of their joining 
USE as members. The Applied Physics Lab representative said that they probably 
would want to join later after receiving approval of their superiors. The 
Corps of Engineers and WADC indicated similar feelings. 

The Policy Committee decided to serve in its entirety as the customer- 
manufacturer relations committee to consider items IV. A. of the agenda. 

The meeting was adjourned until the following afternoon in favor of the 
various committee meetings. 


Afternoon Session - 22 May 1956 
Oral report of Policy Committee (R. B. Talmadge). 

Jules Mersel vas appointed a subcommittee of one to express the need 
of a comprehensive programming manual for the 1103A. 

There vas not enough immediate interest in the addition of a real time 
olock to the computer to warrant any action by the committee. 




Discussion of future 1103A developments indicated that the member 
organisations would like to be in on the planning stage discussions with the 
manufacturer* No action was taken, inasmuch as it was uncertain as to what, 
if anything, could be done. t 

The Lockheed proposal for the organisational structure of USE was 
revised and adopted* It appears as a supplement to these minutes entitled 
"A statement of the basic policies of the Univac Scientific Exchange". 

Oral report of the Program Development Committee (D* Combelic). 

Floating point numerical data output — to be completed by Remington 

Rand* 

Generalized output editing routine — development of that program is 
not assigned at present* However, John Spencer of Army Corps of Engineers 
has- had experience with a routine similar to the one desired and agreed to 
obtain a copy of the specifications, and such other information as seemed 
pertinent, for distribution to the members* 

Diagnostic routines — Lockheed has coded a logic trace and a memory 
dump which will be machine checked in July and distributed* Ramo Wooldridge 
will try to write up their diagnostic routines for general distribution. 

Tape handlers — Lockheed is vrerking on a tape duplication and 
comparison routine. This should be finished and machine checked in July* 

Card input — Lockheed has coded the generalised numerical data card 
input routine* It also should be checked in July* 

Oral report of Standards Committee (K. McKinley). 

It was decided that all programs transmitted by USE should be in the 
language of the common compiler. Any symbol used should be common to Unityper 
and card and tape converter* 

. / 

For subroutines, the average time will be given as well as the maximum 
time* An explanation of how average time was computed must accompany the 
write-up* 


Time and Place - Next Meeting 

After some discussion involving time schedules, Don Qantner of 
Ramo Wooldridge moved that the next meeting be held in St. Paul on 12 and 13 July 
with Remington Rand as the host organization* The motion was seconded by 
M. Green and carried by a vote of h yea, 1 abstain* 

The meeting was adjourned at 3t00 p*m* 22 May 1956* 






A STATEMENT OF THE 


BASIC POLICIES OF THE 


UNIVAC SCIENTIFIC EXCHANGE 


ADOPTED 22 MAI 1956 




NAME AND PURPOSE 


This organization shall be known as USE (Univac Scientific Exchange), 
and the primary purpose of this organization shall be the promulgation and 
exchange of ideas and information concerning programming and coding for the 
1103A, and the establishment of a forum wherein 1103A users and representatives 
of the Remington Rand Univac Division can discuss suggestions for machine 
development and additional equipment to their mutual benefit* 

MEMBERSHIP 

Membership in this organization is voluntary* Members will be 
classified in two groupst voting and non-voting* 

1* An organization becomes a voting member upon presentation to the 
Executive Secretary of USE of application for membership and evidence of meeting 
one of the following two requirements* 

(1) Now owns or rents an 1103A 
or (2) Has a firm order for an U03A* 

2* An organization desiring non-voting member status must submit a 
request to the Executive Secretary of USE. Upon receipt of such a repor t, the 
Executive Secretary will submit the installation’s name to the membership for 
vote, either by mail or in a regularly scheduled meeting* A majority of the 
total membership shall be sufficient to admit an installation to non-voting 
member status* 

Visitors may be invited by the Chairman to attend meetings as non- 
participating observers or as special consultants to a committee* 
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0FFICER5 

The officers of USE shall consist of a chairman and an executive 
secretary. 

CHAIRMAN - Term of Office and Qualifications 

The Chairman shall be elected for a term of one year, 
beginning 1st April, and must be a representative of a voting member 
installation. Any chairman may succeed himself. The Chairman shall 
have the power to appoint a chairman pxo tarn at any time. 

Duties 

The Chairman will officiate at all USE meetings. He will 
also serve as the Chairman of the Policy Committee during his term of 
office, and will be an ex officio member of all other committees, both 
standing and otherwise. 

The Chairman will be responsible for the preparation of a 
tentative agenda for each meeting of USE and will submit it to the 
Executive Secretary for reproduction and distribution to the installations 
before the meeting. 

EXECUTIVE SECRETARY - Term of Office and Qualifications 

The Executive Secretary shall be elected for a term of one 
year, beginning 1st April, and must be a representative of a voting 
member installation. Any executive secretary may succeed himself. 

Duties 

The Executive Secretary will reproduce and distribute all 
items of official USE records, which will include the minutes of all 
meetings, all committee reports, and the tentative agenda drawn up by 
the Chairman. He will also be responsible for processing applications 
for membership, either for voting or non*voting status. He will issue 
invitations to persons or installations not directly concerned with 
USE, permitting attendance at USE meetings, as directed by the Chairman 
of USE. 
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Duties (cont.) 

The Executive Secretary will maintain files of all USE 
records and of all official USE correspondence. 

The Executive Secretary will also serve as the Chairman 
of the Publications Committee, and in such position will have the 
power to refuse to publish or distribute anything through USE 
channels or under the USE name which does not meet the standards 
set up by USE. 


MEETINGS 

Meetings of USE will be held at the discretion of the membership. Each 
member installation in turn will act as the host for a meeting and will be 
responsible (1) for providing suitable accommodations, (2) for making housing 
arrangements or providing information concerning available housing, and (3) 
for providing a recording secretary, who shall be a stenographer. 


GOVERNMENT OF USE 

The governing body of the USE organization shall be called the Policy 

Committee. 

POLICY COMMITTEE 

This committee shall, consist of the Chairman of USE as the 
chairman and of one representative only from each voting member 
installation. 

Duties 

It shall be the responsibility of the Policy Committee to 
guide the activities of USE into productive channels. If any action of 
USE does not meet with the approval of the Policy Committee, it may 
veto such action without recourse to the general meeting of USE. 

All meetings of the Policy Committee will be closed meetings 
except idiere by a majority vote of the members of the committee they 
shall be open to the public. 



Duties (cont.) 
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The Chairman will be a non-voting member of the committee* 
The Policy Committee will study all ideas submitted in the 
general USE meeting, especially all suggested changes for existing 
hardware, and will propose items for consideration either by the 
general meeting or by any of the standing committees* 

All final decisions concerning the USE policy will rest in 
this committee, and may be changed only by a vote within this committee* 
The Policy Committee will meet at the discretion of the 
Chairman, except that it will convene at each general USE meeting* Any 
member of the Policy Committee may request a meeting of the committee, 
whenever he feels that any vote in the general USE meeting should be 
considered by the Policy Committee. 

STANDING COMMITTEES 

The size and membership of the standing committees shall be 
at the discretion of the Policy Committee* The Policy Committee will 
have the power to dissolve or replace any existing standing committee 
or add new ones* 

Each chairman of a standing committee will make an oral 
report to the general USE meeting which will outline the subjects 
discussed and will contain the recommendations of the committee* 

These reports will be considered accepted if the members of the 
various committees are satisfied that they are complete and accurate* 

The chairman of each committee will subnit a written 
report to the Executive Secretary for distribution to the members of 
USE. If, upon receipt of the written report of the Chairman, any 
member of the committee feels that it is incomplete or erroneous in 
some part, he will communicate directly with the Chairman of the 
committee, who will submit an amended report to the membership at 
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STANDIHO COMMITTEES (cont.) 

the next meeting. Acceptance and implementation of any recommendations 
will require Policy Committee approval. 

These committees will normally meet during the period set 
aside for the general USE meeting, but the Chairman of the committee 
may call a meeting at any time. However, at least one week's notice 
must be given to each committee member whenever a meeting is to be 
held not during a general USE meeting. The meetings of these committees 
will be open, and invited guests may take part in committee deliberations 
by direction of the Chairman. 

There are at present three standing committees: (1) Program 
Development] (2) Standards] and (3) Publications. 

Program Development Committee 

i % 

The function of this committee is to study methods 
of interchange of ideas and techniques. It shall attempt to 
achieve voluntary cooperation on programs, codes, assignment 
of work, and to avoid duplication of effort wherever possible. 
Standards Committee 

The function of this committee is to establish the 
standards necessary to facilitate the transmittal of program¬ 
ming efforts through USE channels. 

Publications Committee 

The function of this committee is to set up and 
maintain proper standards of communication between member 
installations] to edit all material submitted for distribution 
under the USE name. In addition, the Publications Committee 
member from each installation will be responsible for seeing 
that any material submitted to USE from his installation meets 
all of USE standards. 






VOTING PROCEDURE 


Policy Committee Meeting 

A quorum of the Policy Committee shall consist of at least 
60i of the voting membership# At least 2/3 "yes" and no more than a 
l/h "no" of those present shall be required to pass a motion in the 
Policy Committee, except that a motion to invite non-member participation 
shall only require a majority vote# 

Standing Committee Meetings 

A majority of members present will be necessary to pass any 
motion" in a standing committee# 




USE ORGANIZATION MEETING 


May 21 and 22, 1956, Holloman AFB, New Mexico 


Report of the Program Development Committee 


The members of the Program Development Committee were: 

Irvin Voltin, RR 
Robert Tantzen, HO 
Tom Dewey, ML 

Tom Dines, RR (representing BA) 

Donn Combelic, RW, Chairman 

The following persons also attended all or part of the Program Development 
Committee meeting and participated in the discussions. 

Leonard Fall, WADC, Dayton, Ohio 
Carl Fluke, WADC, Dayton, Ohio 
Owen Hoke, HO 

Don Holmes, Shell Development, Emeryville, California 
Fred Jones, HO 
Peter Lotze, HO 

J. M. Moore, Telecomputing (at Holloman) 

Elmer Morris, HO 

Bob Rich, Applied Physics Lab., Silver Spring, Md. 

John Spencer, Office of Corps of Engineers, Wash.,D„Co 

The Committee met during the afternoon of the first day and the morning of 
the second day of the USE Organization Meeting. The agenda for the Program 
Development Committee as suggested by the Policy Committee included the 
following points: 

1. Progress Reports on coding assignments 

2. Report on Tape Handlers by Lockheed 

3. Progress on generalized print-edit routines - ML and RW 

h. Revision of coding assignments in light of compiler developments 
5. Input-Output and Diagnostic Routines 

Progress on Coding Assignments . 

« 

Common Functions . RW submitted a write-up of a floating-point sin-cos 
subroutine; RR submitted a write-up of a stated-point arcsin-arccos 
subroutine. Of the 12 common function subroutines, write-ups of 8 
have been submitted to USE. The status of the 4 remaining is as 
follows: a) Floating-point square root has been coded and checked out 
by RR; the write-up has not been submitted, b) stated and floating¬ 
point log routines have been coded by RR; the write-ups have not been 
submitted, c) floating-point arcsin-arccos has yet to be completed by 
RR. None of the common function subroutines submitted by RW have been 
checked out. The codes have been written in RAWOOP form for checkout 
on the Serial 9 1103 at St. Paul, as volunteered by RR. When checkout 
has been completed, RW will incorporate the necessary changes into a 
final USE write-up. 
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Numerical Data Output . Boeing has completed the coding of the stated 
point output routine previously described. The floating-point numerical 
data output routine, originally assigned to Boeing, has now been re¬ 
assigned to Sperry-Rand. Irv Voltin (RR) has coded the number conversion 
part of this routine—he will follow through on the entire routine, the 
specifications of which have been described in a previous Program 
Development Committee Report. 

Generalized Output Routine . This worthwhile project has now bounced 
through three organizations, BA, ML and RW, with little accomplished 
because of pressure of other projects which have higher priority. 

Spencer, Army Corps of Engineers, who has had some experience with an 
Output Editing routine in use at the Army Map Service in Wash., D.C., 
agreed to send to the secretary of the Publications Committee a copy 
of the specifications of this routine for distribution to USE members. 
Spencer will try to obtain enough information from the Map Service to 
give a report on their operational experience with this routine. Such 
information should prove helpful to the USE members in setting up 
specifications for a generalized output editing routine for the 1103A. 

The visitors from Wright Air Development Center indicated that they may 
possibly be able to take on the job of producing such a routine for the 
USE Organization. 

\ 

Diagnostic Routines . The Program Development Committee had not, up to 
this meeting, considered diagnostic routines at any great length. The 
matter was put on the agenda for this meeting. The following points 
were discussed. 

1. Alarm Exit Routine for subroutines . Cook (BA) said that Boeing would 
be willing to code and write up a relatively simple alarm exit 
routine. This routine would print out automatically the contents 

of pertinent cells in a subroutine and also process the exit in¬ 
struction to indicate the place from which the subroutine was 
entered. 

2. Jump Trace and Memory Dump . Dewey (BA) has coded these two routines 
for the 1103A. He will send to Peggy Johnson the writeup of the 
specifications of the routines. 

3 . 1103 Diagnostic Routines . Voltin (RR) will study and evaluate the 
diagnostic routines now available for 1103 computers and report on 
their applicability to the 1103A. 

4. Error Codes . Rich from APL suggested that subroutine Error Codes 
may be modified by the compiler during compilation so that these 
codes will provide additional information in the alarm exit print¬ 
out. This idea may have application in an advanced version of the 
compiler. 

5• RW will present at the next meeting a critical report of their own 
operational experience with various 1103 diagnostic routines. 

Trans-Use Conversion Program . Holloman has started the coding of what 
might be called a minimum Trans-Use Conversion Program. A report by R. 
Tantzen, G. McCrossen and P. Medley, describing the program has been copied 
verbatim and included as the next page of this committee report. They will 
continue work on this program and give a further report at the next 
Program Development Committee Meeting. 
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Introduction 

Trans-Use is a routine which will translate programs written in Use-language 
into machine language in a format ready for execution or assembly. The com¬ 
piler contemplated by Use will be a much more powerful instrument capable 
of doing a variety of functions. For most problems, especially fixed point 
program, all the features of a compiler will seldom be used. It was felt 
therefore, that Trans-Use would be a useful instrument even when a compiler 
is available, especially when it is restricted to do the essential things 
only. 

FEATURES 

Trans-Use 1 has the following features: 

(1) Translates in a strictly one-to-one correspondence. 

(2) Its input is from cards or tape, in Use language. 

( 3 ) Output is on cards, giving a side-by-side listing. 

(4) The translated program is in a standard format, including a check sum 
ready for storage on other media. 

(5) Assigns binary symbols to standard subroutine symbols, so that a 
program may refer to these. 

(6) Provides information necessary for assembly. 

(7) Constants are restricted to B and D integers as specified by Use. 

DETAILS 

Cards have to be punched as defined by the Standards Committee, except that 
columns 57-72 are now used for a 4 digit octal address and the 12 octal digit 
translated word. This reduces the text to 18 characters. 

Tape : One line of coding occupies one line of the Unityper copy sheet and 
therefore also one blockette on the tape. After each field the typist has to 
type a comma, whether a symbol is present or not. After the text the rest of 
the blockette is left empty. 

Checking : The routine keeps error detecting to a minimum. It will check the 
sequence of the cards read in as well as the correct number of cards. It will 
not look for coding and typing errors unless they can be done without much 
extra coding effort. 

Character Codes : The character codes are assumed to be those as requested by 
Boeing and Use recently. 

Program Format for input to Trans-Use is the standard format for Use-subroutines. 
The lines t-7 and t-6 are not included, as a memory check sum is not known ahead 
of time. However these 2 cards are punched out. The first line of coding to be 
entered should contain the absolute octal address relative to which the transla¬ 
tion is wanted (usually 1000B). 

PROGRESS 

The flow charts have been completed. Coding is about 50$ complete. We expect 
to be able to machine check at end of May. 
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USE Compiler . Pursuant to the directive of the Policy Committee from the 
previous USE Meeting, ML and RW conferred several times in April and May and 
were able to agree between themselves on specifications of a Common Compiler 
for the 1103A. These specifications were presented to the USE Oganization 
Meeting at Holloman. By a vote of the Policy Committee this compiler was 
adopted as the USE Compiler. 

Part of the Program Development Committee meetings at Holloman were devoted 
to a discussion of the USE Compiler. One purpose was to apprise the visitors 
to the meeting of the salient features of the system. It was shown that the 
Compiler would operate more efficiently with 6 tape units than with the 5 
required for the "Standard" 1103A as defined by USE at its first meeting. ML 
and RW described the progress to date and indicated how they would cooperate 
toward completing the project. It will be several months before the USE 
Compiler is operating: by October 1, 1956, it is hoped that a version will 
be working which will perform most of the functions described in the report 
on the Compiler which was distributed at this meeting. Additional copies 
of this report may be obtained from Peggy Johnson (RR). ML and RW will report 
progress on the USE Compiler at the next USE Meeting. 

Revision of Coding Assignments . The bulk of the coding and checking out of 
the USE Compiler will be done by Lockheed and Ramo-Wooldridge. In light 
of this, it was decided that these two organizations would complete all 
coding assignments for USE which they had already accepted, but would not be 
assigned any other coding projects by the USE Organization. 

Miscellaneous . It was pointed out that the coding submitted with USE 
Subroutines should show,in the comments, the decimal equivalent of constants 
used in the routine, and further that these values should be the values used 
in the original formulation times the appropriate scaling factor. Also, the 
suggestion was made that the cover sheet of all USE Subroutines should show 
that the subroutine was coded for the ERA 1103A. 

The Program Development Committee will meet again July 12 and 13, 1956, in 
conjunction with the next scheduled USE Meeting in St. Paul with Sperry-Rand 
acting as hosts. 


Donn Combelic, Chairman 
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MINOTES OF THE MEETING OF USE 


Minneapolis, Minnesota 
12-13 July, 1956 


Thursday, 12 July, 1956 

I. Policy Committee Meeting, Morning Session 

1. The meeting came to order at 8x55 a.m. with the following members 

present* 


R, B. Talmadge (ML), Chairman 
D. Cook (BA) 

B, C. Dove (ML) 

D, Oantner (RW) 

J. Mersel (RR) 

R. Tantsen (HO) 

R. P. Rich (AP) 

J, Spencer (CE) 

After the introduction of the new members — Rich (AP), Spencer (CE) — 
and the announcement that the third new member organisation, Wright Field (WF), 
would have a representative at the rest of the sessions, the committee con¬ 
sidered the minutes of the previous meeting. 

2. Cook (BA) pointed out an error in wording on Line 7 (from bottom), 
page 1, of the paper "A Statement of the Basic Policies of the Univac Scientific 
Exchange." The word report should read request . The minutes of the previous 
meeting, with this change incorporated, were then unanimously accepted. 

3. The Program Development Committee Report was unanimously accepted 
with the following correction by Dove (ML). Line 19 (from bottom), page 2t 
for Dewey (BA), read Dewey (ML) . 

U. The Standards Committee Report was read by Cook (BA). There was 
some discussion of the section regarding execution times, from which it 
appeared that no one was entirely satisfied with the figure of merit recommended 
by the Standards Committee. However, the report was accepted unanimously 
without recommendation. 

5. After a spirited discussion of the future of the Standards 
Committee and the possible formation of a Mathematics Committee, the agenda 
for the working committee meetings were resolved as follows! 

Program Development (open) 

A. Progress on Coding Assignments 

B. Report on Generalised Print-Edit Routines 

C. Progress on Compiler 
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Standards (open) 

A. Exploratory Talks, Diagnostic Routines 

B. Algebraic Coding Report (RR). 

Policy (closed) 

A. Progress Report, Programming Manual 

B. Boeing Compiler 

C. Committee for Math Subroutines 

D. Publications of USE Material 

In addition, it was decided that the item “Experience with 1103A" 
should be discussed in the Qeneral Session. 

6. A motion for adjournment by Dove (ML) was seconded and carried 
unanimously at lOtlO a.m« 

II. Qeneral Session 

1. The meeting was opened by the chairman at 10tlf> a.m. with an 
announcement of the addition of three new voting members to the organisation. 

- Applied Physics Laboratory (AP) 

Corps of Engineers (CE) 

Wright Air Development Center (WF) 

2. Helwig (RR) gave a welcoming address in which he summarised the 
plans of the Remington Rand Univac organisation and touched upon the machine 
delivery schedule. 

3. Dove (ML) reported on Lockheed’s experience (or rather, lack of 
experience) with the 1103A. He discussed the failure of the preliminary 
acceptance test, and the hurried design of further tests for drum, core, tape, 
and punch. 

At this point there was a general discussion from the floor with 
Helwig (RR) representing the manufacturer. 

U. The discussion led to one involving delivery dates and modifications 
to the machine. At the request of Spencer (CE), the chairman reviewed the 
procedure for initiating a modification through USE channels. 

5. The session was adjourned at 11>30 a.m. 

III. Policy Committee Meeting, Afternoon Session 

1. The session opened with a discussion by Mersel (RR) on progress 
with the programming manual. The following points were established: 

a. The make-up will be similar to the IBM 701-701* manuals, 
which are generally recognized as excellent examples of machine explanation 
for programmers. 
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b. Because the intent is to enable an experienced programmer 

to code without other aid, questions of timing, particularly for the peripheral 
equipment, will be answered completely. 

c. There will be a simplified sequential presentation of the 
instructions in addition to a description of their function. 

d. The manual should be completed within three to six months. 

Dove (ML) suggested that the USE members could help with proofreading 
and, perhaps, give suggestions for material. Gantner (HW) concurred except 
to point out that this might have an adverse effect on the publication date. 

It was finally agreed that each member installation would see a copy before 
publication, but that suggestions, while welcome, would be incorporated only 
at the discretion of the Remington Rand organization. 

2. An offer by Mersel (RR) to make the Sperry Rand publishing 
organization available to USE was discussed. The general feeling seemed to 
be that the Policy Committee would be happy to have items published from 
time to time, but that the general publication procedure would remain un¬ 
changed. 

t 

3. Pour people, 

R. Zemlin (RR) 

J. Rose (RR) . 

J. Ward (HO) 

B. D. Rudin (ML) 

wjio had been holding an informal discussion on mathematical routines were 
invited to join a similar discussion in the comjnittee. 

The chairman read a list of mathematical routines enclosed with the 
letter from Bauer (HW) and remarked that his impression was that math routines 
were just the opposite of the kind presented) namely, generalized procedures, 
rather than particular codes. This feeling seemed general, and the discussion 
expanded rapidly as the visitors presented the upshot of their previous dis¬ 
cussion. 


Rudin (ML): The idea of fruitful interchange of ideas can be 
accomplished fcy having a limited seminar or colloquium (to run concurrently 
with USE meetings) on a particular mathematical subject. 

Rose (RR): The people involved would be those in each organization 
most interested and most informed on that particular subject. 

Ward (HO)i The topic should be selected at least one meeting ahead 
so that participants would be fully prepared. 

These ideas were very well received, and the ensuing discussion 
brought out the following points: 

a. The colloquium (as it was now called) should be for the 
purpose of interchange of ideas and, if possible, to obtain a set of specifi- 
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cations for routines whose coding was to,be supervised by some standing com¬ 
mittee of USE, 

b. Participation should be limited to two members per 
organisation, 

e. The creation of such a colloquium, and the appointment of 
a chairman, was well within the discretionary powers of the Policy Committee 
as outlined in the Basic Statement of Policy, 

Gantner (RW) was appointed a subcommittee of one to draft a reso¬ 
lution incorporating the above ideas. 

it. A discussion of the continued existence of the Standards Com¬ 
mittee ensued. Gantner (RW) moved that the committee be dissolved as a 
standing committee after its presently assigned work was completed. The 
motion was seconded by Rich (AP) and carried. 

5. A motion for adjournment was carried at Us20 p.nu 
Friday, 13 July, 1956 

I. Policy Committee (Closed Session) 

1. The session came to order at 9*25 a.nu with D. Zonare (WF) present 
in addition to those of the previous day, 

2. Gantner (RW) presented the following motion* 

’’There shall be' established the policy of holding mathematics 
colloquia, from time to time at the discretion of the Policy 
Committee, to meet concurrently with a USE meeting. Each 
colloquium shall convene to discuss a single subject in the fields 
of mathematics or numerical analysis, with membership on an indivi¬ 
dual meeting basis. The purpose of such colloquia is to promote 
an interchange of ideas, although a desirable product of the 
discussion is a set of specifications for mathematical routines 
to be coded under the supervision of a USE committee." 

The motion was seconded by Zonars (WF) and carried unanimously. 

3. There followed a long discussion of the operations of the working 
committees and their relationship to the Policy Committee. The general 
feeling was that the working committees are the backbone of the organization 
and that the Policy Committee should try to limit its activities to setting 
the agenda for the working consul ttees, creating new working committees 
where necessary, and implementing the recommendations of these committees. 

In this connection, the chairman stressed the point that the agenda problem 
would be greatly reduced if members would send in items for consideration 
some time before the meeting. 

h» Cook (BA) gave a talk on the specifications of the Boeing Com¬ 
piler. It appeared that the card-to-tape slant of the compiler would make 
it awkward for general use by the member organizations. The discussion 
closed without a recommendation. 
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J>. On a motion by Gantner (RW), the committee voted unanimously to 
hold the next USE meeting at Los Angeles on October U and $, with Rarao- 
Wooldridge as the host organisation. 

6. The meeting was adjourned at 11:00 a.m. 

II. General Session 

1. The session opened at 1:15 p.m. with an announcement by the 
chairman of the date and place of the next meeting. 

2. The oral report of the Standards Committee was given by McKinley 
(BA), of the Program Development Committee by Combelic (RW), and of the Policy 
Committee by Talmadge (ML). 

Summaries of these reports are not given, inasmuch as their incomplete¬ 
ness might actually give false impressions of the committee work. 

3. The sixth meeting of USE was adjourned at 2:00 p.m. 

t- 

III. Policy Committee 

There was a brief session of the Policy Committee following the close 
of the General Session. It was decided that a mathematical colloquium should 
be held at the next meeting on the subject: curve fitting and smoothing 
techniques. Gantner (RW) was appointed arrangements chairman for the 
colloquium. 


Respectfully submitted, 

Ou*. u-jPr^ 

R. B. Talmadge^ 
Chairman 




ATTENDANCE OF THE MEETING 


APPLIED PHYSICS LABORATORY REMINGTON RAND UNIYAC 


Bitterli, Charles 
Rich, Robert P. 

Zusman, Fred S. 

BOEING AIRPLANE COMPANY 

Cook, Don 
McKinley, Kenneth 

BUREAU OF CENSUS 

Heiser, Donald H. 
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Spencer, John 
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Fall, Leonard 
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Dewey, Thomas 
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Rudin, Bernard D. 
Talmadge, Richard B. 
Wimberley, Charles 

RAMO-WOOLDRIDGE 


Combelic, Donn 
Gantner, Don 
Perkins, Bob 



USE Organization Meeting 
July 12 and 13, 1956 
Minneapolis, Minnesota 


REPORT OF THE STANDARDS COMMITTEE 


Those attending the Standards Committee meeting were: 

Peggy Johnson, Sperry-Rand Univac Division 
Earl Joseph, Sperry-Rand Univac Division 
Philip Desilets, Sperry-Rand Univac Division 
^yrna Bernick, Sperry-Rand ’'nivac Division 
Robert Draving, Sperry-Rand Univac Division 
James Shrake, Sperry-Rand Univac Division 
W. B. Wallace, Sperry-Rand Univac Division 
F. W. Bauer, Wright Air Development Center 
Harry Petersen, Wright Air Development Center 
Garner McCrossen, Holloman AFB 
Jim Ward, Holloman AFB 
Fred Zusman, Applied Physics Laboratory 
Bob Perkins, Ramo-Wooldridge 
C. M. Wimberley, Lockheed Missiles 
Kenneth McKinley, Boeing (Chairman) 

The meeting of the afternoon of July 12 was devoted to diagnostic routines 
and a service library. 

There was considerable debate as to whether there should be an all inclusive 
diagnostic routine or many special purpose diagnostic routines. 

A proposal was then made that all interested companies submit their ideas on 
the contents, the standards, and the handling of a service routine library 
which would include diagnostic routines. These ideas were to be submitted 
to the chairman for distribution to all members of USE. 

This proposal lead to considerable discussion of service routines among 
those familiar with them, and to many questions from those who are not. 

It was then decided that the above proposal would be changed as follows; 

Earl Joseph would submit to all members a proposal for the standards of a 
service routine library to be placed in a reserved section on the drum. 
Members should then send comments, additions, and counter-proposals to 
Earl Joseph. He would then make a follow-up report to all members before 
the next USE meeting. The above proposal was accepted by the committee. 

The meeting of the morning of July 13 started with a presentation of some 
notes by Bob Perkins dealing with additions to the USE Compiler subroutine 
requirements. He stated that a copy would be sent to all members within a 
few days. 
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Philip DesiletB presented the preliminary specifications of Remington Rand 
Univac's algebraic coding program. He read through the summary of a document 
of these preliminary specifications, and also answered questions of the 
members. Copies of the document were distributed to all members of the 
committee. 

Earl Joseph stated that sentinel blocks are needed at the beginning and 
the end of fixed block tapes in such things as the USE Compiler, algebraic 
coding, and tape handling routines. He also proposed a special use of the 
multiline feature of the high speed printer plugboard to aid in listing 
algebraic coding and compiling. It was requested that he submit these 
proposals to all members along with the service routine library proposal. 

ri- -v/f 

Kenneth McKinley 

Chairman, Standards Conmittee 
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July 16 and 1?, 1956 
Remington Rand Univac, St. Paul 


Report of the Program Development Committee 



The following persona attended the Program Development Committee meetings: 

Donn Combelic, RW, Chairman 
Tom Wilder, RR, Gan Francisco 
Irv Voltin, RR, Gt. Paul 
Boh Perkins, RW 
Sob Tantzen, HQ 
Tom Dewey, ML 

Roger R. Bates, CD, Wash.,D.C. 

Larry Krak, RR, St- Paul 
Bob Wallace, RR, San Antonio 
Norm Albrecht, RR, St. Paul 
Leonard Fall, WF, WADC, Dayton, Ohio 
Bob Simon, RR, New York 

Charles Titus, Westinghouse Air Arms Div., Baltimore 
Don Heise, Census Bureau, Wash., D.C. 

Charlie Bitterli, AP 
George Etsell, RR (At BA) 

The committee met during the afternoon of the first day and the morning of the 
second day of the USE Organization meeting. The agenda for the Program Develop¬ 
ment Committee as suggested by the Policy Committee included the following: 

1. Progress on coding assignments 

2. Report on Generalized Print edit routines 

3 . Progress on USE Compiler 

Report on Progress on USE Compiler 

Two written reports, one on Compiler progress and one on USE Compiler subroutine 
requirements were presented to the Committee by Robert Perkins, RW. Vellum 
copies were given to RR representatives for the Publications Committee to dis¬ 
tribute as appropriate. After reading these reports and passing out copies to 
the persons attending the meeting, the reports were discussed along with other 
aspects of the compiler. Roger Bate, CE, asked about the details of subroutine 
calling sequence. It was explained by Perkins that a pseudo-instruction calling 
for a subroutine would be replaced automatically by the Compiler with from one 
to three instructions depending on the requirements of the subroutine. After 
some further discussion on subroutines the subject of defining the end points 
of the UGE Compiler was brought up. 

After considerable discussion along these lines, the consensus of the group 
seemed to be that the USE Compiler end points should be defined as far into 
the compiler as possible. The primary reason for doing this would be to 
allow the individual installations to develop their own operational procedures 
with considerable flexibility and still be able to make full use of the USE 
Compiler. For example, the subroutine library which woulcl be available to the 
Compiler should be stored on a magnetic tape unit. Just which magnetic tape 
unit and where on that magnetic tape unit could be decided by each individual 




installation. Necessary information of this type would be stored (before entering 
the USE Compiler proper) as a list of parameters in a certain place in core 
storage or on the magnetic drum. The endpoint of the compiler was agreed to 
occur after the side-by-side listing tape and binary tape had been produced. At 
this point the compiler would have finished its job; each installation could then 
follow with any procedure they wished. 

It was pointed out again that the compiler is designed for either five or six 
tape operation--the six tape operation being somewhat more efficient in that it 
does not require a second pass over the side-by-side listing tape. In the six- 
tape mode the binary tape is produced at the same time the side-by-side listing 
tape is produced; in the five tape mode a second pass over the side-by-side tape 
is required. 

Ramo-Wooldridge agreed to prepare and circulate prior to the next USE Meeting 
a complete updated report of the specifications of the compiler. 

Progress on Coding Assignments 

Remington Rand described the general specifications for a floating point numeri¬ 
cal data output routine. This has been coded for printing on the off-line 
high-speed printer. The routine produces 1000 to 1200 lines per minute assuming 
8 numbers per line. The program requires 280 storage locations. Speed is 
gained at the expense of program length. An on-line routine is also being pre¬ 
pared; it will run about fifty instructions less and will be somewhat slower. 

These subroutines require one parameter word in which the operation part contains 
the numbers to be printed per line. The u-address part contains the address of the 
first number in the list to be printed and the v-address part contains the number 
of lines to be printed. An all zero word prints as a zero in this routine. The 
question was raised that in the on-line version of the program the number of the 
tape unit would have to be specified It was agreed that a second parameter word 
would contain this information in the v-address part of the word. It was pointed 
out that the on-line routine would record no information on tape. 

Irv Voltin, RR, said that Remington Rand was coding the floating point USE 
common function subroutines using the built-in floating-point feature of the 1103A. 
Three of the USE subroutines have not yet been completed, namely the two logarithm 
subroutine routines, and the floating point arcsine-arcosine. It is expected 
that these routines will be completed and distributed in the near future. 

Report on Generalized Print Edit Routine 

It had been agreed at the previous USE Meeting that John Spencer., CE, would 
provide a written report on a somewhat limited print edit routine in use at the 
Army Map Service UNIVAC in Washington, D.C. Spencer presented a report on this 
subject at the committee meeting, a copy of which is attached. He also had a 
few copies of the formal report on this routine, copies of which were distribution 
to the member organizations. After the presentation of this report a brief 
discussion followed and some of the points covered are described here. At the 
Map Service the tapes to be edited are always rerun, that is, a separate run is 
made on the tapes for the purpose of editing. This is partly because of the 
small memory of the Univac Computer. It is possible*that on a computer with a 
larger memory one might be able to compile his own special version of a generalized 
print edit routine with the main program. A discussion took place concerning 





# o 


Page three 


how ntuch to use a plugboard on the high-speed printer. It appeared that a 
generalized print edit routine should assume a one-by-one plugboard. It was 
pointed out by Spencer that occasionally it is worthwhile to wire a special 
board and this may save up to half the time in printing. Spencer suggested 
that the edit routine use a break point in heading blockettes in order to 
allow back spacing and reprinting of the material whenever this was required.. 

It was agreed that Wright Field and the Corps of Engineers would cooperate, on 
producing specifications for a generalized print edit routine for tape output 
and that they would report on their progress in this matter at the next meeting 
of the Program Development Committee. 

Diagnostic Routines 

Voltin, RR, reported that some of the more common diagnostic routines which were 
made available through the central exchange for the 1103 computer have now been 
converted for use on the 1103A. These include the bioctal dump, the flex dump, 
the changed word dump modified to work on the high-speed printer, and the RW 
Sampler Routine, which is also being rewritten to work on the high-speed printer. 

It was pointed out that Convair has an address sorting routine which might 
possibly be worthwhile modifying for the 1103A. An attempt was made to achieve 
some type of parcelling out of the work on the diagnostic routines—however, 
little interest was shown here and about all that came out of the. discussion was 
a rather innocuous agreement that the various installations would keep the members 
of USE informed at periodic USE Meetings about what diagnostic routines they 
were working on or plan to work on. It might be pointed out that the agenda called 
for the Standards Committee to discuss diagnostic routines looking toward possible 
cooperation on this very important project. RW submitted a writeup prepared by 
Robert Beach describing the most used trouble-shooting routines at RW along with 
some editorial comment about their utility and ways in which they might possibly 
be improved. Copies of this writeup were distributed at the meeting and also have 
been made available through the Publications Committee. 

The Program Development Committee will meet again October k and -5, 1956, in conjunc¬ 
tion with the next scheduled USE Meeting at Ramo-Wooldridge in Eos Angeles. 


Donn Combelic, Chairman 






MEMORANDUM 


11 July 1956 


SUBJECT: High Speed Printer Edit 

The Army Map Service High Speed Printer Edit is not a general purpose edit routine, 
however, it handles very adequately a large class of editing problems encountered at 
that installation. Various subroutines are used to edit the different types of quanti¬ 
ties encountered such as latitude, longitude, grid coordinates, etc. Editing is always 
carried out as a separate run, consequently, the full memory is available for input- 
output and instructions. There is ample room in the memory for all edit subroutines now 
in use so they are all read in whether needed or not. 

One of the first considerations in writing an edit routine for the HSP is to fix 

the role of the plug board in printing operations. For a succession of small jobs where 

the format changes for each job it is preferable to use a one-to-one board and carry out 

all editing in the control computer. Wiring of special boards for each Job slows down 

the day to day operation. Only one wiring board is used with the AMS HSP paper edit. 

A special board is used with a special edit routine when very large printing jobs are 
encountered. This has effected a saving of 50$ of centre! computer time over the 
regular paper edit. It is not unusual for the running time of the regular paper edit 
to exceed 2 seconds per block. Unedited data such as memory dumps can be printed in 
a very convenient form by use of a word edit board and its associated paper loop. Each 
word is separated by a space, with one blockette to each line. Each block is separated 
'Ny several spaces. 

The edit routine numbers all pages which is a great aid to the printer operator. 

A fast feed symbol is included in the heading format which homes the paper when a 
partial page occurs. A printing breakpoint is also included in the heading. When a 
printing error occurs requiring a rerun of a page, the operator can find the beginning 
of a page by reading backwards without printing until the breakpoint is reached. 

The editing routine completes an output tape at the end of the first full page 
after 1150 blocks of output are produced. The edit run can be interrupted at any time 
by depressing a breakpoint and suitable printouts will occur which allows the run to 
be restarted without loss of previous results. In the case of a machine failure 
interruption the rerun starts at the beginning of an output tape. If they were re¬ 
doing the routine they would have the printouts occur at every 200 or 300 output 
blocks. Since they use a fixed plug board they carry out zero supression in the 
subroutine rather than through the plug board. Page heading for a given run can be 
changed only by typing in a new heading at a breakpoint. The AMS routine edits data 
into fixed columns for a given run. There has been no apparent need for a general 
purpose routine which will place data anywhere on the page. 


% 



JOHN W. H. SPENCER 
Corps of Engineers 
US Army 
ENGBH 
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1103A - THIS IS A USE PROGRAM 
PRINT - STATED DECIMAL - OFF-LINE 


I. Purpose i 


The purpose of this program is to convert stated binary data to stated 
decimal and prepare a magnetic tape to cause the printing of the data 
on the Univac High Speed Printer-Plotter. 


II. Method! 


A. Each word to be converted to decimal is first made a proper binary 
fraction by dividing by the appropriate power of ten as indicated 
by the scale indices. The binary fraction is converted to decimal 
by repeated multiplications by ten using the integral part of each 
product to obtain the corresponding Univac coded digit. 

When six lines of printing have been converted, they are written 
on magnetic tape servo number 1 as one block with a blockette and 
interblock spacing of one inch. 

B. This program will print a maximum of 8 eleven digit numbers per 
line. Approximately 9,OCX) lines of printing can be contained on 
one 1,500 foot reel of magnetic tape. 

The data must be scaled so that B, the number of binary places to 
the right of the point, is positive and less than 36. The number 
of decimal places, D, which may be printed to the right of the 
decimal point is limited to 10. 
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1103A - mis IS A USE PROGRAM 
PRINT - STATED DECIMAL - OFF-LINE 


II. Method * (Cont'd) 

Successive data words to be printed must be in consecutive locations* 


in. Usage * 

A. Pros 


The program is entered by basic linkage only by nems of the follow¬ 
ing command* 


LOC . OPERATION a v 

r RJ t 

r*l — — — 


EXPLANATION 


Jump to the first instruction of 
this program* 

Control is returned here following 
successful completion of this 
program. 


B. Control Data* 


Prior to executing the basic linkage command it is necessary to store 
the following items of control information* 


LOC . OPERATION u 
t+3 N L 


EXPLANATION 


Fbrmat control word* 

N - number of columns to be printed 
where 0 N 8 
L * location of first data word to 
be printed. 

M - number of lines to be printed* 


CALC < Coo 


CHECK 
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1103A - THIS IS A USE PROGRAM 
PRINT - STATED DECIMAL - OFF-LINE 


III. Usage: (Cont’d) 


Control Data: 

(Cont'd) 



LOC. 

OPERATION u 

V 

EXPLANATION 

t4* 

— 

Do 

Bo 

Scale indices - one per column to 
be printed. 

t+5 

— 

Di 

Bi 

Di - number of decimal places to be 

• 


i 

i 

printed right of the point where 

i 


i 

i 

0 Di 10 

t+ll 

•• 

D7 

B7 

Bi *> number of binary places to the 
right of the point in the 


original data where 0 Bi 35 

C. Program Results: 


I 


This program prepares, on uniservo 1, a magnetic tape containing the 
data converted to Uni vac code written in fixed block form at a den¬ 
sity of 128 lines per inch and blockettes and interblock spaces of 
one inch. 

This tape, when listed on the Univac High Speed Printer-Plotter, will 
yield a rectangular array N columns wide and M lines long. Each 
item printed may contain a total of 12 characters including 10 deci¬ 
mal digits and a decimal point (these may be 11 decimal digits if 
the item is an integer greater than lO^-l) plus a sign if the item 
is negative. No zeros are printed to the left of the most signify, 
cant digit. 

Printing may be accomplished with a standard 120-120 printer panel. 


CALC 

Cook 
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1103A - THIS IS A USE PROGRAM 
PRINT - STATED DECIMAL - OFF-LINE 


III. Usage : (Coat'd) 

D. Input Data : 

Data to be printed must be in consecutive locations in the magnetic 
core or magnetic drum. These data are printed consecutively from 
left to right and top to bottom* 

E. Aux Hilary Program Required : 

None 

F. Program Storage Requirements : 


STARTING LOCATION NO. OF dORDS 


ITEM 

DEC. 

OCT. 

DEC. 

OCT 

Program including 
erasable storage 

t 

t 

322 

502 

Program without 
erasable storage 

t 

t 

181 , 

265 

Instructions 

t 

t 

157 

235 

Program constants 

t+157 

t+235 

21* 

30 

Erasable storage 

t+181 

t+265 

11*1 

215 


Q* Operating Controls : 

1* Alarm Exit 

This program does not make use of the alarm exit. No error codes 
are used. 
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1103A - mis IS A USE PROGRAM 
PRINT - SELECTED DECIMAL - OFF-LINE 


III. Usage t (Cont'd) 

G. Operating Controls ; (Cont'd) 

2, Tape servo number 1 must be reacjy to accept information written 
in the fixed block mode. 

3. There are no stops within this program. 
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DIVISION OF SPERRY RAND CORPORATION 


1902 WEST MINNEHAHA AVE 
ST PAUL W4. MINNESOTA 


September 26 , 1956 



To : USE Members 

Subject : Comments on Proposed USE Standards 


Enclosed is a digest of the comments received by Earl C. Joseph (RR) 
of the Standards Committee on a proposal for USE Standards on the topics of 
Service Library, High Speed Printer Plugboard and Magnetic Tape Handling 
Methods. This proposal was submitted to the membership for consideration 
27 July 1956. 

You are again urged to review the original proposal along with 
these comments. 


i ^ 


Leo Kennedy \ 
Information Science Dept. 
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COMMENTS ON REMINGTON RAND UNIVAC 


Proposed USE Standards 


I. Service Library ; 

D. Ccmbelic,(RW) In general this seems O.K. and is, of course, quite similar 

R. Perk ing to what we have been using on the 11C3. We would suggest, how¬ 

ever, that cells starting at 400C0 rather than those at 700C0 be 
used for the service routine entrances with 4C02C and 40021 re¬ 
placing 7C0CC and 7COC1 as the common exits. (The service rou¬ 
tines themselves would be in the 7C00C region as you propose.) 

If these changes were made we believe the system you describe 
would be completely compatible with a package which we have al¬ 
ready prepared for the 1103A. Our package contains many of the 
Service routines which you suggest, namely paper tape Input and 
output, binary card input and output, memory dumps to octal cards 
and paper tape, a changed word dump (1024 words only), a selec¬ 
tive trace, an alarm routine, etc. 

Incidentally there should probably be only one diagnostic 
routine normally entered from library subroutines. A code word 
would be left in the accumulator if necessary to differentiate 
among types of errors in one subroutine. 

R. G. Tantzen (HO) The proposed ccranon exit for library routines will have the 

consequence that two different return jump instructions have to 
be coded in a program, namely: 

RJ SUB + 2 SUB for subroutines, and 

RJ 70000B SERV for service routines. 

This means the programmer should remember both versions and 
he must know also, whether it is a subroutine or a service rou¬ 
tine is referred to. 

We feel that prime consideration should be given to ease of 
programming, therefore, we would prefer having only the first RJ 
for both cases. The feature of being able to refer to a routine 
from a program as manually can be saved by placing the two sug¬ 
gested commands Inside each routine where this feature is desir¬ 
able. A suggested arrangement could then be* 


70000B + i 

MJ 

0 

BODY 

Manual start 

SUB 

MJ 

0 

BODY 

Program entry 


RJ 

SUB + 2 SUB + 3 

const, or temp. 
Program exit 


MS 

0 

70C00B + i 

Manual exit 

BODY 

MJ 

0 

SUB + 2 

Manual entry 

Go to exit 


We suggest adding another item. 

5. Each routine of Service Library, where executed, 

will not change the memory check sum of the library. 
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H. E. Petersen (WF) 1. There should be no manually selective jumps or stops in 

the service library. 

2. All options should be controlled by parameter input to 
routines. These parameters may be entered in 2 for manual opera¬ 
tion and at the y + 1 address for program operation. We assume 
the high-speed printer memory dump is an octal dump, and for this 
we would prefer a parameter selection. 

3. The uniform 1024-word high-speed image should be dumped 
and restored in the entry and exit of the service library. 

The proposals for allocation of storage and contents of the 
library are considered very suitable. 

R. R. Bate (CE) 1, Although it may be a good idea, it is not clear how the 

v address of the MS instruction (l-B-2), which contains the entry 
address of the last service routine, or the list of starting ad¬ 
dresses (l-B-3) is to be used. A more detailed explanation would 
make possible a better evaluation of your proposal. 

2. The service library changed Word postmortem memory dump 
(l-D-2) should permit the option of out-putting only the changed 
words in a certain section of the MC. Reduction of running time 
of this routine by this method will make it a much more useful 
debugging device, especially if used under control of a sampler. 

II. High.,Speed Printer Plugboard : 

D. Ccmbelic, (RW) 

R. Perkins Your proposal for single line printing is fine and has, I 

believe, already been agreed to by USE. We have not given much 
thought to multiline printing and have no comment on your pro¬ 
posal except to point out that the USE Compiler will not make 
use of it. 

III. Baltic Tape,.Hanging flethodg: 

D. Combelic,(RW) 

R. Perkins 


R. R. Bate (CE) 


It would seem advisable to make the blockette of non-printing 
characters occur in the first (or at least in a fixed) position 
within the sentinel block. Perhaps this was intended anyway. 

1. Magnetic tapes used for temporary storage and not re¬ 
moved from machine should be exempt from the requirements for 
sentinel blocks. 

2. A definite proposal for the character to be used to mark 
the first and last sentinel block should be made. 

3. The proposal that library subroutines do not write on in¬ 
put tapes will result in too complicated and unwieldy subroutines 
since they must all provide a bypass to this obstacle in the case 
where the input tape has been replaced on the blocked servo by 
another tape upon which it is desired to write. This considerable 
loss of flexibility is too much of a price to pay. 








USE Organization Meeting 
October 4 and 5 
Hollywood* California 
The Ramo-Wooldridge Corporation 


Arrangements have been made by Ramo-Wooldridge to hold the USE 
meeting scheduled for October 4th and 5th, at the Hollywood Roosevelt Hotel* 

A tentative agenda for the meeting is enclosed* The Chairman of 
USE, Dick Talmadge, would like to hear from anyone who has additional items 
he wishes included in the agenda. These items should be addressed to: 

R* Talmadge 

Lockheed Missiles Systems Division 
Plant 2, Dept. 66-10 
P.0 o Box 504 
Sunnyvale, California 


■&uo% 

Leo Kennedy, Executive Secretary 
Systems Analysis and Mathematics 
Remington Rand Univac 


cc: Robert P. Rich, Apllied Physics Laboratory (2) 

Donald Cook, Boeing Airplane Company 

Randall Porter, Boeing Airplane Company 

John W.H. Spenser, Office Chief of Engineers (2) 

Marvin Green, Holloman Air Force Base 

Robert G. Tantzen, Holloman Air Force Base 

Richard Talmadge, Lockheed Missiles Systems Division 

Werner Leutert, Lockheed Missiles. Systems Division 

Donald Gantner, Rarao-Wooldridge Corporation 

Walter Bauer, Ramo-Wooldridge Corporation 

Leonard Fall, Wright-Patterson Air Force Base 

Carl Fluke, Wright-Patterson Air Force Base 

Donald Heiser, Bureau of Census 

J. B. Rosen, Shell Development Company 

Dorothy T. Blum, National Security Agency 

Milton Abramowitz, National Bureau of Standards 

Jules Mersel, Remington Rand Univac 
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TENTATIVE AGENDA 


SEVENTH USE MEETING 
U - 5 OCTOBER 19^6 

Place: Hollywood Roosevelt Hotel, Hollywood California. 

Host: Ramo-Wooldridge 

Time Schedule 
Thursday, 4 October 1956 

A. Policy Committee (Closed), Pi30 A.M. 

B. General Session, IOiOO A.M. 

1. Introductions 

2. Announcements , M 

C. Lunch, 12:00 Noon. 

D. Working Committee Meetings, Ii30 P.M. 

E. Colloquium (Restricted), 1:30 P.M. 

Friday, 5 October 1956 

A. Working Committee Meetings, 9t00 A. M. 

B. Colloquium (Restricted), 9:00 A.M. 

C. Lunch, 12:00 Noon. 

D. Policy Committee (Closed), 1:00 P.M. 

E. General Session, ^ P.M. 

1. Oral reports, committee chairman 

2. Remarks by Colloquium Chairman 

3. Announcements 

Items for Committee Consideration 
A. Administrative 

a 

^L. Time and Place of Colloquium talk - Dr. George Forsythe (RW) & h* 

(§ \ 4 o'cloc 

7. Approval of Minutes. 

*6. Progress Report on Programming Manual - Mersel (RR) 
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TENTATIVE AGENDA (Continued) 


B 


Question period on 1103A. 

Establishing an installation mailing list for distribution with 
the minutes. 

^ 6 . Future plans of USE. 

Date and Place of next mee ting. 

r MC fa WiUn\) 

. Compiler J i &. ^ •/_h». ifru a I i . . O' 

* --"" r I'*'**? 

yi. Bate (CE)j Proposed chafes to USE Compiler *''* 6 • ' 

CP3?c^ 

a. Permit subroutines to refer to other subroutines. 

b. Permit use of L(C) in subroutines or establish a constant 
pool of commonly used constants. 

c. Subroutine temporary storage pool of required length which 
can be shared by all subroutines in a compiled routine. 


LU 




d. Names of subroutines to be two character installation code and 
four alphanumeric characters instead of USExxx. 


2. Question Period 0K USE Compiler* 

•^3. Presentation of Boeing Compiler, Cook (BA) 
v6. Machine Modifications 


1. Bate (CE)t 

A a. Provision of open ended right shift of A or A and Q registers. 

b. Reversal of the Index Jump instruction (so that jump occurs 
when D(U)-1 ie negative) to permit easier pretesting of loop 
repetitions and so that loop repetitions of zero times are 
possible. 

a 

c. Transmit Operation Instruction. 

d. Change Sign Jump and Zero Jump to one way jump by bringing (U) 
into A before testing, jump to V if (U) is positive or zero 
respectively. 

e. Instruction to permit storing parts of the A register* 

Word consisting of bits A-^, A 59 - A^J 

Word consisting of bits Ay^, A^ - Aq. 





TENTATIVE AGENDA (Continued) 


Would like these words addressable but would be satisfied if 
stored as part of the Left Transmit Instruction with j ■ 2, 3« 


2 


f. An option under control of the External Function Instruction 
than an overflow condition is indicated and the machine 
responds by getting the next address from fixed address 
or by stopping, depending on a console switch setting. 

This change to affect Replace Add, Replace Subtract, Add and 
Transmit and Subtract arid Transmit, when is not equal to A 
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MINUTES OF THE MEETING OF USE 


Hollywood, California 
U-5 October 1956 


Thursday, k October 1956 
I. Policy Committee Meeting 

1. This meeting was called to order at 8 00 a.m. with the following members 
presents 

R. B. Talmadge. (ML), Chairman 
R. P. Rich (AP) 

D. I. Cook (BA.) 

B. C. Dove (ML) 

D. Zonars (WF) 

E. Joseph (RR) 

J. W. H. Spencer (CE) 

D. W. Gantner (RW) 

M. Oreen (HO) 

The Chairman read a telegram from George Clark of the Operations Research 
Office of Johns Hopkins University, requesting voting member status and a proxy 
vote, through Rich (AP), at the meeting. After some discussion, the Committee 
decided that proxy voting was contrary to the spirit of USE as expressed in the 
document of 22 May 1956} and that the JHU-ORO should request voting member status 
by the regularly established procedure. 

2. The remainder of the session was devoted to establishing the agenda. 

The final result was as followsi 

A. General Session, Thursday, 10:00 a.m. 

(l) Introductions 

(2j Announcements 

(3) Question Period on 1103A 

(U) Colloquium Talk ~ Dr. George Forsythe 

B. Machine Modifications Committee, Thursday, 1:30 p.m. 

Special Committee, Chairman: Bate (CE) 

(1) Computer Modifications 

(a) Open ended right shift of A or A and Q 

(b) Reversal of Index Jump Instruction 

(c) Transmit Operation Instruction 

(d) Modification of Sign Jump and Zero Jump 

(e) Partial Store of A Register 

(f) Modification of Present Machines Response to Overflow 

(g) Fixed Address for an All Zero Word 

(h) Absolute Jump Instruction 

(2) Auxiliary Equipment 

(a) Tape Verifier 

(b) Compatibility of Unityper and High Speed Printer 

C. Program Development Committee 

Thursday, 1:30 p.m. and Friday, 9:00 a.m. Chairman: Combelic (RW) 

(1) Review of Organizational Obligations 

(2) Discussion of USE Compiler 

(a) Comments 

(b) Progress 
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(3) Presentation of Boeing Compiler, Cook (BA) 

(ij) Use of Peripheral Equipment 

(5) Generalized Print Edit Routine 

Do Programming Topics Committee 

Friday, 9*00 a.m. Special Committee. Chairmans Joseph (RR) 

(1) Magnetic Tape Handling Methods 

(2) Service Libraries 

(3) High Speed Printer Plugboard - Standard? 

E# Policy Committee. Friday, 1:00 p.m. (Closed) 

(1) Approval of Minutes 

(2) Progress Report on Programming Manual, Kennedy (FIR) 

(3) Distribution of Installation Mailing List 
(10 Date and Place of Next Meeting 

(5) Proposal to Have Remington Rand Univac Host All Meetings 

(6) Review of USE Distribution and Publication Procedures 

(7) Future Plans of USE 

F. General Session. Friday, 3:00 p.m. 

(1) Oral Reports, Committee Chairmen 

(2) Remarks of Colloquium Chairman 

(3) Announcements 

Following the basic idea expressed in the motion of formulation, no attempt 
was made to set an agenda for the Colloquium# 

II. General Session 

1. The session was called to order at 10:15 a.m. After introductions, the 
agenda was read by the Chairman# 

2. Helwig (RR) took the floor to answer questions on the 1103A equipment 
and auxiliary equipment. 

Q. (Anon) What is status of tape verifier? 

A. About a year away. 

Q. (Perkins, RW) How is the Unityper to be modified to be 
compatible to the high speed printer? 

A. Pads on keys to be changed so that keyboard is non-standard 
except for letters and numbers. 

Q. (Anon) What is procedure for getting specific information 
about machine operation? 

A. Through local representative. Steps have been taken to 
improve communication, and to avoid unfortunate misunder¬ 
standings which have sometimes arisen in the past. 

3. Dove (ML) reported on the status of the Lockheed machine. In essence, 
he stated that the machine was still undergoing extensive acceptance tests three 
weeks after delivery. The drum and core appeared to be in excellent shape, but 







the tapes required more work* The non-diagnostic acceptance tests programmed by 
Lockheed will soon be made available to all members of USE* 

U. At lliOO a.ra. the session was turned over to Young (RW), the Chairman 
of the Colloquium* Dr. Forsythe (KW) was introduced as the Colloquium keynote 
speaker. The talk, on "Generation and Use of Orthogonal Polynomials for Approxi¬ 
mating Functions" was thoroughly enjoyed by all present. 

5. The session adjourned for lunch at 12s00 noon* 

Friday, October 1956 

I. Policy Committee Meeting 

1. The meeting was called to order at 1»30 p.m. The attendance was the 
same as the previous session except that Combelic (RW) replaced Gantner (RW), 
and no member from HO was present. On a motion by Rich (AP) and a second by 
Cook (BA), the minutes of the Sixth Meeting of USE, held at Minneapolis on 
12-13 July 1956, were unanimously accepted. 

2. The idea of an official installation mailing list was unanimously 
approved. The Executive Secretary, Kennedy (RR), will distribute copies as soon 
as they are available. 

3. Discussion on the date and place of the next meeting centered around 
the fact that, for the first time. Committee recommendations had been presented 
to the Policy Committee for their action prior to the end of the meeting. The 
general feeling seemed to be that a three day meeting might allow the Policy 
Committee time to act on such recommendations, thus saving months of time on items 
which seemed urgent. Spencer (CE) pointed out, however, that some organizations 
might be able to send fewer people to a longer meeting. Finally, a trial three- 
day meeting was decided upon, with the Applied Physics Laboratory of Johns Hopkins 
University to act as Host Installation for the Eighth USE Meeting on 9-11 January 
1956, at Washington, D. C. 

U. The offer of Remington Rand Univac Sales to act as host for all the USE 
meetings was considered with somewhat mixed feelings. The membership liked the 
idea of a central arrangements group and agreed that Univac Sales was the logical 
choice* There was no serious objection to using the USE organization for sales 
promotion, provided that no sales talks were given in USE meetings, and that the 
Univac Sales Department exercised no power over the attendance at the meetings. 
With this basic agreement, it was left to the Chairman to write the motion and 
submit it to the membership for telegraphic vote as soon as possible. The results 
of this procedure are covered in the Appendix. 

5. Upon a review of the publication standards of USE, two amendments were 

made* 

A. Each installation shall receive five (5) copies of documents instead 
of the present three (3)j and these copies shall be sent to members of the Publi¬ 
cations Committee, 

B. A category of publication called USEful Notes was established. 

These are to be items other than subroutines which members feel are of general 
interest to the organization. They will be numbered serially by the Executive 
Secretary as they arrive and will be distributed unedited. By a vote of 6 yes. 
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1 abstain, the Policy Corn.rlee decided to eschew use of the Central Exchange 
for USE material. 

6 . The Executive Secretary* Kennedy (RR), reported on the progress of the 
programming manual. A lively discussion of the contents and format ensued, from 
which it appears that the first draft, available for editorial comment by the 
members some time after 1 December 1956, may undergo considerable revision. 

7. The special report of the Colloquium Chairman, Young (RW), was read 

to the Policy Committee by the Chairman. This report is essentially that given 
below as Minute U of the General Session. The Policy Committee was very much 
impressed with the apparent success of the Colloquium, as well as the prompt 
submittal of recommendations. It was felt that there was not enough time to 
study the recommendations at the present meeting and action on most items was 
deferred until next time. However, the recommendation of a colloquium at the 
next USE meeting on the subject, "Spectral Analysis" with Ward (HO) as Chairman 
was unanimously adopted. 

8 . The report of the Machine Modifications Committee, Bate (CE), Chairman, 
was read by the Chairman. This report is essentially that of Minute 2 of the 
General Session. Action on the recommendations was as follows: 

A. By a unanimous vote, direction to Bate (CE) to write a letter for 
all members' signature requesting correction of unsatisfactory behaviour of 
machine when a "not ready" servo is referenced. 

B. A vote of 6 yes, 1 abstain, direction to Bate (CE) to write a 
letter for all members' signature requesting high priority to investigate modi¬ 
fication of computer behaviour on overflow. 

C. By a vote of 6 yes, 1 abstain, direction to Bate (CE) to write 
a letter for all members' signature requesting investigation of: 

(1) An instruction to transmit the u-addresses portion of 

u to the v-address portion of v, and its counterpart instruction, the trans¬ 
mission of the v-address portion of u to the u-address portion of v, both without 
disturbing the remainder of (v). 

(2) An instruction to change abnormal drum setting to normal drum. 

9. The meeting was adjourned at 3:05 p.m. 

II. General Session 

1. The session was called to order at 3:15 p.m. Talmadge (ML) read the 
report of the Policy Committee. 

2. Bate (CE) reported as Chairman of the Machine Modifications Committee. 
Sixteen modifications to machines were discussed and put into three categories; 

(A) Essential, (B) to be investigated, and (C) recommend no action. 

A. Essential 

(1) Change present behaviour of machine (a fault occurs) 
when uniservo in not ready status is referenced. 

(2) Modify machine response to overflow. 
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B. To be investigated. 

(1) Allow drum to be set from abnormal to normal under program control t 

(2) Instructions to transmit u-address to v-address and vice versa® 

(3) Q-controlled equality jump. 

C. Eleven modifications were read under the category! No action 
recommended. 

3. Joseph (RR) reported as Chairman of Programming Topics Committee 

p 

A. The service library should occupy group U of the drum. 

B. No action recommended on entrance and exit lines. 

C. Service routines should not use selective jumps or stops, (other 

than 0 ). 

D. High speed printer board left as before. 

E. Recommended list of service routines: 

(1) Selective trace 

(2) Hierarchy trace 

(3) Jump trace 
(U) Memory dump 

(5) Input-output routines 

( 6 ) Tape handling routines 

(?) Some diagnostic routine, such as changed word post-mortem. 

1*. Young (KW) reported as Colloquium Chairman. 

A. The Committee recommends that the method for curve fitting, as 
outlined by Dr. Forsythe, be studied and a USE program be prepared for the 1103A. 

The mini-max program, presented by Dr. Curtis, which is now in the repertoire of 
of the Ramo-Wooldridge Corporation 1103 litrary, should be prepared for use on 
the 1103A. 


B. Colloquium also unanimously recommends: 

(1) Colloquium be made a permanent committee called Mathematics 
Committee and meet concurrently with the regular USE organization. 

(2) A Chairman be selected. 

(3) At least one permanent member be assigned to the committee 
by each installation. 

C. Recommendations for the functions of the Mathematics Committee: 

(1) To make recommendations to USE and member installations 
regarding mathematical routines which are desirable. This should include sugges- 


tions as to: 

(a) 

Method adopted 


(b) 

Numerical procedure employed 

(2) 

(c) 

Testing procedure for checking validity of the routine 

To 

make recommendations for research and development of 

new methods. 



(3) 

To 

report on development of new methods in the literature 


or new experiencesin the representative installations. 

(it) To conduct discussions concerning types of problems being 
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currently solved in each installation with a view of exchanging experience in 
regards to method employed and results obtained, 

(5) To set up programs for each USE meeting, for itself and 
also for a possible general presentation to the entire group. This should 
promote an interchange of ideas on the particular theme selected for that meeting 
through informal discussion. 

D. The Committee would like to look into the development of standards 
for mathematical subroutines which would promote compatibility in their usages. 

For example, two distinct methods for doing a particular problem should be prepared 
in a way so that the calling sequence and that of presentation to both are equivaleit. 

E. The following topics are recommended for consideration for the next 
few meetings? 

(1) Ordinary DIFFERENTIAL EQUATIONS 

(2) Partial Differential Equations (parabolic, hyperbolic, elliptic) 

(3) Monte Carlo methods 

(i?) Spectral analysis 

(5) Eigenvalues of non-Hermitian Matrices 

(6) Solution of non-linear systems and determination of extremum. 

The Committee recommends the following order of interest in the topics for the 
next two meetings. 

(1) Spectral analysis 

(2) Ordinary Differential Equations 

F. The Committee recommends Dr. James Ward as temporary chairman for 
the following meeting, and Werner Frank as secretary. 

5. Combelic (RW) reported as Chairman of the Program Development Committee. 

A. The Boeing Compiler is 50 % coded. They are going to a magnetic 
tape operation. 


B. USE Compiler - Points of Note 

(1) $0% coded 

(2) Generalized diagnostic routine being worked on. 

(3) Some thought given to input-output generator. 

(li) Should be in relatively good shape by December 1. 

C. Organizational obligations reviewed. At least thirteen (13) routines 
should be checked out by next USE meeting. 

D. On the high speed printer generalized edit routine it was agreed 
that WF, CE and AP would meet in Washington D.C., around 1 November. After this 
Bate (CE) will meet with ML, RW, and BA at Palo Alto to try to determine specifi¬ 
cations for a routine satisfactory to all. 

6 . The Seventh Meeting of USE was adjourned at p.m., 5 October 1956. 


Respectfully submitted, 



R. B. Talmadge, Chairman 







Appendix 


Since the proposal to have a Remington Rand Univac Sales as host of all 
meetings would change the basic operational procedure of USE, the motion was 
submitted by the Chairman to the Policy Committee members in the f<y-m of revi¬ 
sions to the document of 22 May 1956 entitled, "A Statement of the Basic Policies 
of the Univac Scientific Exchange". These read as follows* 

Page 1 * Delete the last paragraph, which reads, "Visitors may be ... to a 
committee.". Substitute the followings 

Visitors may be invited by any voting member installation and by 
the Remington Rand Univac Scientific Sales Department, St. Paul, 
Minnesota. (Hereinafter called RR-Sales.) The number of invitees, 
and, if possible, their names and organizational affiliation, must 
be submitted to the chairman and RR-Sales prior to the meeting which 
they are to attend. 

Only the Chairman, upon a specific vote by the Policy Committee, 
will have the power to limit the number of invitations or to defer 
attendance of a duly invited person. 

Page 3 * Add the following sentence to the last paragraph defining the duties 
of the Executive Secretary: 

In this capacity, he will make available to RR-Sales, to use as 
they see fit; membership lists of the USE organization; specifi¬ 
cations and descriptions of routines which are available to members 
of USE; and such other items as the Policy Committee may, from time 
to time, direct. 

Delete the paragraph under the general heading, Meetings. Replace 
it by the following: 

Meetings of USE will be held at the discretion of the membership. 
RR-Sales will serve as host for all meetings, and will be responsible 
(1) for arranging assembly committee meeting facilities, (2) for 
alerting hotel facilities for reservations, and (3) for providing 
such other services as they deem necessary or desirable in order to 
facilitate the course of meetings. Each installation will be respon¬ 
sible for submitting the number, and whenever possible, the names of 
their representatives to RR-Sales prior to each meeting. 

In addition to the host, each member installation in turn will act 
as Host Installation, and will be responsible for providing a recording 
secretary, who shall be a stenographer. 

The covering letter pointed out that the telegraphic vote was essentially 
on the basic idea, since wording changes could be made by the Policy Committee 
at any meeting. 

As of 111 November the vote stood at 7 yes, 1 not heard from, which carries 
the revisions. 






REfORT OF THE AD HOC COMMITTEE ON MACHINE MODIFICATIONS 


The Ad Hoc Committee on Machine Modifications met at 1330, 4 Oct 1956® 
The following persons were present! 

R. Bate, GE, Chairman 
R. Talmadge, ML 
, B, Tove, ML 

G. Garner, HO 
Eo Jospeh, RR 
T. Wilder, RR 
A. Stone, APL 
D. Heiser, Census Bureau 

A discussion of fifteen proposed modifications took place and it was 
decided to recommend to the policy committee that the USE members sign and 
send to Remington Rand a letter requesting that two of these changes be 
made and that three others be investigated to determine feasibility, cost, 
and time required, A draft of such a letter is enclosed with these minutes. 

In addition to the five modifications which are listed in the draft 
letter the following modifications were considered but the consensus of 
opinion was that either the modifications would be very expensive or that 
there was not sufficient use for the instruction to justify any further 
action at this time, 

1. Each fixed address should be used by only one instruction. At 
present the repeat instruction and the interpret instruction both use F-j, 
This difficulty can be avoided at the expense of one additional instruction 
at the beginning of an interpretive routine to store F-j, in case the inter¬ 
pretive routine will contain a repeat instruction. 

2, 2. The repeat instruction should permit incrementing of the U- 

and V-Address of the next instruction by any amount, positive or negative. 
Although this is a desireable feature it is likely to be very expensive 
since two additional 15-bit registers are required to hold the U and V 
increments and UAK and VAK would have to be adding registers. 

3. A generalized repeat command which repeats several of the 
following commands incrementing the U and V Address of each by specified 
amounts. This modification is of only moderate use and is likely to be 
extremely expensive. 

4. An open-ended right shift of A and Q Registers, This is an 

extremely useful instruction in most fixed point calculotions., especially 
in the evaluation of such expressions as which is most unhandy and 

ab2~P 

C 

slow at present. Such a modification is likely to bo difficult. 
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5o Permit partial write into A and Q. This instruction is of 
limited use. 

6 . An additional instruction for transmitting the operation part 
of a word analogous to TU and TV instructions. This instruction is of very 
limited use. 

7. Considerable discussion of changes in sign jump oocured but no 
conclusive recommendations wore made. 

8 . Reversal of Index Jump so that Jump occurs when D(u)~1 is 
negative, so that more convenient pretesting of loop length can be made. 

It was pointed that this doeB not mnke protesting easier as is shown in the 
following example using the index jump as it io present. It is recommended 
that tlis example or a similar one be included in the programming manual, 
showing correct use of the index jump in pretested loops which are to be 
traversed N times (N£0). 

1A TP N K 

MJ 0 IB 

LOOP X 

X 
X 
X 

IB IJ K LOOP 

9. An absolute Threshold Jump so that a jump to V occurs if 
/(u)/>/(A)/. This additional instruction is of limited use. 

10, An address (say 30000) which permanently contains zero. Since 
it would be necessay for the computer to stop on a fault if an instruction 
tried to change the contents of this register, this is likely to be com¬ 
plicated and it is surely easy to store a zero in the memory. 

11. Add to the left transmit instruction:for j=2 to store a word 

consisting of Ay-j, A^tj. Aq and for j=3 to store a word consisting of 

A 71 , Aoc.A^, Thjese instructions would be useful in double precision 

arithmetic since the j = 2 instruction stores the second 35 most significant 
bits of the A register together with sign when Ay-j = AyQ and the Instruction 
for j = 3 does the same when Ay^ f AyQ. did not appear that double pre¬ 
cision work was sufficiently common lor USE to take any further action at thi 
time. 

> r 

(\ ^ r <7(_ ^. L^V. C 1 ( . 

IfJCL: Draft letter to ROGER R. BATE 

Remington Rand Captain, Corps of Engineers 

Chairman 
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Remington Rand Corporation 
Engineering Research Associates Division 
1902 Kinnehnhn Avenue 
St. Fanl 4, Minnesota 

Gentlemen: 

We request thnt you correct the following unsatisfactory behavioe of 
the Univnc Scientific Computer (1103A): 

1. At present the computer stops, when n division or multiply add 
overflow occurs, which ir not in accordance with accepted principle that no 
error which is reparable under program control should stop the computer. 

It is suggested that when either of there overflows occurs that the computer 
find itr next instruction in a fixed address (probably F 5 ), without altering 
FAR. This, procedure would bo like the program interrupt except that the 
next instruction is found in F^ instead of F_. An alternative procedure 
would be to advance PAK by one, thereby causing the computer to skip an in¬ 
struction in case of overflow. 

2. At present when a uniservo which ir "not ready" is referenced 
in an external function instruction, this instruction is not executed and 
the computer continues until a computer fault stop approximately 30 milli= 
seconds later. Since some 2,000 instruction tnay bo performed during this 
time it is likely to be extremely difficult to restore the memory and the 
tape positionsto the rtate that existed prior to the execution of the ex¬ 
ternal function instruction which caused the fault, a procedure which would 
be necessary in order to restart the program after correcting the "not ready" 
condition. Since many problems require the changing of a tape while the 
computer is running in order to save time, this condition might be expected 
to occur rather frequently. It is suggested that the "not ready" condition 
set up a si nal similar to that set up when a servo is rewinding so that the 
computer idles until the "not ready" condition is corrected and then resume. 

In addition we request thnt you investigate the feasibility, cost, and 
time required for the following modifications to the 1103A Computer: 

1. An additional instruction to transmit the U-address portion of 
(U) into the V-address portion.of V; both leaving the other portions of (V) 
undisturbed. 

2. An additional ins timetion to change the Abnormal frum setting 
to Normal Drum but not the reverse. 






3. An additional inotraction, which might bo cal. d the Q-Con- 
trolled Equality Jump, which jumpa to V if L(Q)(u) = A and continuoa the 
normal sequence if notj (A) to be roatorod to its initial state in either 
case. 


Sincerely yours. 






REPORT OF THE ADHOC COMMITTEE ON THE GENERALIZED 


OUTPUT EDIT ROUTINE FOR HIGH SPEED PRINTER 
(Eastern Branch) 

The committee convened on Tuesday 30 October 1956 at 9tOO O'clock. In 
attendance weret Captain Roger R. Bate, Corps of Engineers, Chairman 
Mr. Richard Petonke, Corps of Engineers, 

Mr. Robert Miller, Corps of Engineers, 

Dr. Bnuce Taylor, Operations Research Office, 

Mr. Stephen WarBhall, Operations Research Office, 

Mr. Charles Bitterli, Applied Physics Laboratory, 

Mr. Leonard Fall, Wright Air Development Center. 

Mr. John W. Spencer, Corps of Engineers, was in attendance during part of 
the session. 

The chairman opened the discussion with a short resume of the discussions 
which had taken place at the USE Committee meeting in Los Angeles. He pointed 
out that the two proposed edit routines, one from Wright Air Development Center, 
which emphasized a large number of parameters to specify format and one from 
the Corps of Engineers which was a micro program treating each character 
separately, had met with a somewhat luke-warm reception. The chairman further 
discussed the suggestion by Mr. Don Cook of Boeing Air Craft at the USE meeting, 
that format might be described by giving a sample line consisting of 120 char¬ 
acters, each character representing either a space or the type of conversion 
for the number which should occupy that space. 

It was decided to offer the CorpB of Engineers High Speed Biit Routine, 
which might be more appropiately named, a Printor Output Routine to the USE 
organization, in view of the fact that it has already been coded by the Corps 
of Engineers. Since this routine is of general power it will serve in cases 

* 
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which might not be covered by another routine, which wo jrocceded to dlscqre. 

Tho two possible methods of laying out formal p were the rani| lo lino format of 
Don Cook und tho {ammeter fornvit favored by Wright Air Devolojmont general center. 
It was quickly realized that the snrn| le line concept, involved not only the writ¬ 
ing of a sample Hue, but also must include certain | ammeters to describe such 
things as low many times t.hc line should ho rejeated, whore the biriary infor¬ 
mation for each word on the line is stored, and, In the (articular care of 
stated binary joint to stated dectmul joint conversions, provision must be 
made for giving the number of significant digits to the right of tho decimal 
or binary joint.. These additional j ammeters somewhat comjlicate the rather 
desirable features of the samj le line format description and jrobnbly make it 
very unwise to go further in this line. For that reason the discussion turned 
to the parameter format description which Wright Field had proposed. The prit.c- 
ijle objections in Wright Field's Parameter description was a rather comjHeated 
scheme, that might require the writing in a large number of parameter words in 
order to do a fairly simple editing jrocess. The discussion then turned to 
methods which could be used to make the parameters more descriptive and easier 
to use. A concept which emphasized more strongly the column in format was 
proposed. 

Certain general principles were agreed upon. One, that the Edit. Routine 
should take tho binary input data from the magnetic core or possibly from the 
magnetic drum in tho editing jrocess. The Edit Routine should not involve rending 
input data from majnotic tape. This process would be accomplished by the pro¬ 
grammer in the main routine. Twop several different means of convertinp binary 
information for output such nr straight alphanumeric, octal print out, stated 
binary to stated decimal joint,, floating binary to floating decimal as one or 
two word items, arid double precision stated ) oirit or floating p oint, conversions 
Bhould be permitted. In add] ♦,ion some consideration was given to the possibility 
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of providing for various other kinds of conversions at the Coders convenience* 

Such thing as radians to degrees, minutes, and seconds or geographical coordinates 
to UTM coordinates or other specialized conversions would be desirable provided 
they could be worked into routine without requiring too much Bpace. The meeting 
adjourned until Wednesday, 31 October, 9«00 O'clock. 

The members were to consider the matters which had been brought up at this 
meeting and to be prepared to draw a fixed set of specifications for the para¬ 
meter format type of Edit. 

The meeting of the High Speed Edit Routine Committee resumed at 9«00 O'clock 
on Wednesday 31 October. The minutes of the preceding day's meeting were approved 
unamimously. 

Captain Bate presented for discussion a specification for a High Speed 
Printer Edit routine based upon the use of parameter words describing the format. 
The major objections which appeared during discussion of this routine was the 
necessity for storing the binary and decimal scaling factors with the binary in¬ 
put information for stated point binary to stated point decimal conversions. 

It was believed that it would be more appropiate for this information to be in 
the format parameter, 

A new set of parameter specifications was drawn up to include this feature 
and to remove the necessity for reassembling all of the binary output pertinent 
to one line in one place. Ipstead, the parameter for a column contained the 
address where the binary information for that column began. Some discussion 
was given to the question of modifying this routine for those machines which 
have the on-line printer or which have the variable block option on the tape 
unis. It was decided that separate routines could be written which would be 
very similar, so that the work for writing three would be very little more than 
that for writing one. 

The final specifications were unanimously approved and it was decided that the 
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ohairman offer to the WeBtern Branch, these apeoifioations for a routine which 
haa parameter specified format and also for the Corps of Engineers character 
Edit Routine vhioh hao already been written. ThlB combination, It Is thought, 
will provide for the most general types of output which can be encountered. Hr. 
Leonard Fall of Wright Air Development Center ooramltted his organization to the 
writing of a High Speed Edit which Is based on opacifications not too different 
from those specifications which wero agreed upon for tho parameter specified format 
routine. He pointed out that his organization would not be able to undertake any 
Edit routine which was much more ambitious than this one. 

The meeting adjourned at noon. 


ROGER R. BATE 

Captain, U, S. Army, Chairman 





USE ORGANIZATION MEETING 
October 4 and 5, 1956 

REPORT OF THE .AD HOC COMMITTEE ON PROGRAMMING TOPICS 


Among others the following people attended the committee meetings 

Dick Talmadge (ML) 

B. C. Dove (ML) 

Garner McGrossen (HO) 

Sue Knapp (RW) 

Dick Petonke (CE) 

D. Heiser (Census) 

Joseph Wegstein (Bureau of Standards) 

Frank Kros (RR) 

Leo Kennedy (RR) 

Earl C. Joseph (RR) Chairman 

The meeting of October 5 was devoted primarily to discussions concerning 
the service library. 

There was considerable debate on many items with no conclusions being 
drawn 1 } therefore, this report will concern itself with only those ideas or 
suggestions which resulted in a conclusion. In most cases these conclusions 
are in the form of suggested methodology rather than strict standards to be 
followed by the USE organization. 

Service Library 

For consistency in transferring and use of large programs such as the 
USE compiler, algebraic coding schemes, service libraries, etc., it was felt 
necessary to reserve group 4 on the drum for the service library. 

In order to use service routines for all types of programs,' the MS and 
MJ instructions with j values other than zero should not be programmed to 
obtain the various options. Therefore, if it were desirable to program routines 
with options, a parameter should be placed in the Q-register which is in 
turn decoded in the service routine to obtain the options. However, in 
no case should the service routine be written in such a manner to require 
that the parameter word follows the Return Jump which was used to enter the 
service routine. 

Each service routine should operate from magnetic core. Therefore each 
routine should be written to dump the portion of MC used on to a drum image 
(contained in the service library) before the routine is bootstrapped into 
MG and to restore the constants of MC used from the drum image before exit. 

Contents of Service Library 

The following routines were suggested as the minimum service librarys 
1. Trace Routines 

a. Select area to be traced 

b. Select type of record and what recorded 

c. Select # times loop recorded and/or traced 

d. Hierarchy trace 







2. A memory dump 

3. Some form of a changed word post mortem routine. 

It was suggested that this routine should be like a 
memory dump with an ID (probably a star) for those words 
which have changed. 

4. Input routines for: 

a. Magnetic tope 

b. Cards 

It was the consensus of opinion that most users 
would not need paper tape routines after they 
had their respective installations on the air. 
Diek-Petonke of Corps of Engineers stated that 
they would depend heavily upon paper tape. 

5. Simple output routines for: 

a. Magnetic tape 

b. Cards 

6. Numerous other error diagnostic routines were discussed 
and felt necessary but no conclusions were reached. 

Magnetic Tape Handling Methods 

Due to the lack of time, this subject for discussion was only touched 
upon. It was felt that the following tape routines would be useful additions 
to the library: 

1. A routine to duplicate tape 

2. A tape merge 

3. A tape search routine 


Earl G. Joseph 

Chairman, Ad Hoc Programming—Topics Committee 




CaLLO&UlvAA 

Proceedings of the Mathematics Committee of the USE Organization 


The Mathematics Committee, under the chairmanship of Dr. David M. Young, 
was In session on Thursday and Priday, October 4-5, 1956, during the regular 
meeting of the USE organization In Los Angeles, California. The following per¬ 
sons participated: 


Jim Price 
Harry Shaw 
Joe Carlson 
Richard ZenLLin 
Jim Ward 
Harry Davis 
Marvin Green 
Werner L. Frank 
David M. Young 


Boeing 

A.P.L. 

Lockheed 

Remington Rand (St. Paul) 
Holloman 

White Sands (observer) 
Holloman 

Ramo-Wooldridge Corp. 

Ramo-Wooldridge Corp. 


The speakers were Dr. George Forsythe and Dr. Philip Curtis. The Corps of 
Engineers and Wright Field did not have sufficient personnel present to parti¬ 
cipate but did indicate an interest in these sessions. The agenda for the 
sessions is given in Appendix A. 


Thursday 

The program began with the keynote presentation of Dr. George Forsythe 
speaking on "Generation of Orthogonal Polynomials". This fine talk was given 
to the entire USE group. In summary, the main thesis was that the usual least 
squares procedures for curve fitting be replaced by the method of orthogonal 
polynomials. This has at least three distinct virtues: 

1) Avoids the inversion of a possibly poor conditioned matrix which in 
some cases behaves like a Hilbert matrix 

2) Permits the calculation of successively higher order polynomial 
approximations by requiring only a simple computation when going from the nth 

to the (n+l) st stage. In the normal least square problem an entirely new linear 
system would have to be solved. 

3) Allows the use of a three term recurrence relation to evaluate the 
orthogonal polynomials. Some copies of this report will be made available to 
the Policy Committee. Request for other copies can be made directly to Dr. 

George Forsythe at the University of California at Los Angeles. 

Dr. Philip Curtis presented the second paper on "Curve Fitting by a Mini- 
Max Technique". A constructive procedure was outlined for finding the polynomial 
of best approximation, for given degree, according to the criterion that 

max | F(x) - P q (x) | 

be minimized. The resulting error function F(x) - P (x) will oscillate with equal 
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araplitudes. A summary of this talk and a bibliography is included in Appendix B. 
This material together with a description of the Ramo-Wooldridge curve fitting 
routine was distributed at the meeting. 

The discussion which followed was: 

1) Difference, between smoothing of date and curve fitting. The least squares 
procedure can be looked upon both as a smoothing technique and as a way to fit 
curves. However, the mini-max procedure assumes exact analytic data and does 

no smoothing. Therefore, when fitting empirical or experimental data is to be 
done the least square is usually more desirable them the mini-max procedure. 

2) The following methods are used by the attending installations in 
approximating the elementary functions: 

a) formulas of Hastings (most popular) 

b) rational approximations due to Kogbetliantz (Boeing) 

c) Taylor Series (White Sands) 

Continued fractions do not seem to be used. It was also pointed out that formulas 
which use the least number of divisions are best for the 1103A while for the 704 
it may not matter due to the respective times for multiplication and divisions 

3) Curve fitting routines in use 

a) Boeing - least squares, floating point, n ^10, 100 input data 

points 

b) Holloman - least squares, fixed point, n <5> 21 input data points 

c) Ramo-Wooldridge - mini-max, fixed point, n .^15, 5^2 input data 

points 

All the above are in single precision. 

The last session of the day was devoted to a discussion of the functions of 
the committee and proposals to be made to the Policy Committee of USE. A general 
approval of the program was expressed by all, and it was definitely felt that more 
such meetings would be fruitful. It was unanimously agreed that the Mathematics 
Committee should become a standing committee with a permanent chairman and with 
a permanent member assigned to the committee by each installation. Even though 
this permanent member might not necessarily attend each meeting himself, he would 
provide a contact at his installation for matters concerning the Mathematics 
Committee. Ihese recommendations were presented to the Policy Committee. (See 
Appendix D). 

A discussion of the function of the committee was initiated but tabled for 
the following morning session. 

M. Green (Holloman) suggested that this committee, through USE, might Jointly 
sponsor some University as a research project in an area of computation or numerical 
analysis for which either the time or talents of the member groups do not suffice. 
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Friday 

The morning session was devoted to further discussion concerning the 
functions of this committee. These are summarized in the appended "Recommendations 
of the Mathematics Committee to the Policy Committee". 

In the afternoon, Werner L. Frank began a discussion on mathematical routines 
by describing the development of the complete problem solvers being prepared at 
the Ramo-Wooldridge Corporation. (See Appendix C). Following this presentation, 

Joe Wegstein (NBS) presented two interesting problems which have been programmed 
at the Bureau of Standards. These were 

1) Finding zeros of functions by iterating on x = F(x). 

2) Finding extremum for functions by a "shot gun" method. One evaluates 
the function at a set of n points randomly distributed about a target point and 
selects the relative extrema for the function from these values. This extrema 
becomes the target point for the next set of points. 

These informal discussions proved to be very fruitful in making known to 
the participants what is being done in the areas of research in new methods at 
the various installations. 

The session adjourned at 3:00 P.M. to attend the final general session of 
USE. At this time the Policy Committee reported the disposition of several of 
the recommendations which were made by the Mathematics Committee and which are 
given in Appendix D. Although the Policy Committee felt that the meeting of the 
Mathematics Committee had been successful, nevertheless, sufficient time was not 
available for action on all the proposals. In particular, the proposals to give 
the committee a more permanent status were to be considered further. However, 
it was decided that a second meeting of the Mathematics Committee should be held 
with the next USE meeting in Washington D. C., on January 9 - 11 > 1957- As 
recommended by the Mathematics Committee, the theme of the meeting will be "Spectral 
Analysis". For the meeting James Ward of Holloman was appointed chairman and 
Werner Frank was appointed secretary. 

The Mathematics Committee was instructed to provide the Policy Committee 
with a detailed outline of the method described by Dr. Forsythe in the keynote 
address. 

The chairman of the Mathematics Committee presented a report to the general 
session. 

Werner L. Frank 




David M. Yo 
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USE ORGANIZATION 

AGENDA OF MEETINGS OF MATHEMATICS COMMITTEE 


Hollywood-Roosevelt Hotel, Los Angeles, California 
October 4-5, 1956 


Theme: Curve Fitting and Smoothing Techniques 

Chairman: Dr. David M. Young, Jr., The Ramo-Wooldridge Corporation 


Thursday, October 4, 1956 


11:00 A.M. Keynote Address 

"Generation and Use of Orthogonal Polynomials" 

Dr. George E. Forsythe, University of California and 
The Ramo-Wooldridge Corporation 


12:00 Noon 
1:30 P.M. 


3:30 P.M. 


Lunch 

Session on Curve Fitting 

A. "Curve Fitting by a Mini-Max Technique" 

Dr. Phillip C. Curtis, University of California and 
The Ramo-Wooldridge Corporation 

B. Informal Discussion 

Discussion of the role of the Mathematics Committee 


Friday, October 5 > 1956 

9:00 A.M. Session on Smoothing Techniques 
A. Informal Discussion 
12:00 Noon Lunch 

1:30 P-M. Session on Mathematical Routines 

A. "The Development of Mathematical Routines for a Computing 
Center Library" 

Mr. Werner L. Frank, The Ramo-Wooldridge Corporation 

B. Informal Discussion 
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Appendix B 

Algorithm for computing best polynomial approximation of degree n to a continuous 
function f(x) on a finite set E. 

Definition: 

Let E be a finite set of points x^, x q < x^ <... < x^. A function f(x) 
is said to oscillate on E if 

either f(x.^) = (-l) 1 |f(x^) | i = 0, 1, ... n 

or f(x^) = |f(x^)| i = 0, 1, ... n. 

Let E be the set of N points (N ^ n + 2) at which the function f(x) has 
been recorded. We wish to compute the polynomial p(x) which minimizes the quantity 

max |f(x) - p(x)| 


The general step of the algorithm is as follows. 

(k) 

1) Let E be a subset of n + 2 points x. ' i = 0, 1, ... n + 1 of E which 

X 

has been determined by the previous step of the algorithm. We assume 
(k) . (k) (k) 

X o ^ X 1 < •' * < X n+1 

2) Solve the n + 2 linear equations 


f(x i (k) ) - P k (x t (k) ) - (-1) 1 € k 

for the coefficients of the n^h degree polynomial p^(x) and the error e^. 

3) Compute £ = max |f(x) - p n (x) I 

K E ' 

M I f = |j , then P k ( x ) is the desired polynomial of best approximation. 

5) If > Ie I , find a point x^) Q f E such that <§ = |f(x^) - p (x^) | 


Form E from E by replacing one point of E by x in such a way that 
K+X K. 

f(x) - p, (x) oscillates on E, . 
k ' -^k k ' k+1 

This process is repeated until <5 ^ = | | . For E q we may take any subset 

of E of n + 2 points. Since e Q < < ••• the process will converge in a finite 

number of steps (in the absence of round-off errors). 
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References on Tschebyscheff Approximation 


1. N. I. Achieser, Vorlesungen iiber Approximationstheorie , Akademie-Verlag, 
Berlin, 1953- 

2. S. Bernstein, Lemons sur les proprietes extremales et la meilleure 
approximation des fonctions analytiques d'une variable reelle , Gauthier 
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3 . C. Hastings, Jr., Approximations for Digital Computers , Princeton University 
Press, Princeton, N. J. 1955* 

4. C. de La Vallee Poussin, Lecons sur 1'approximation des fonctions d'une 
variable reelle , Gauthier Villars, Paris, 1952. 

5 . Th. Motzkin, Approximations by curves of a unisolvent family . Bull. Amer. 
Math. Soc. 55 (1949) pp. 789-793- 

6. Th. Motzkin and J. L. Walsh, Least p th Pover Polynomials on a Finte Point 
Set , To appear in the Illinois Journal of Math. 

7- E. N. Novodworskii and I. Sh. Pinsker, On a process of equalization of 
maxima , Usp. Mat. Nauk 6 (l95l) PP- 174-181 (Russian). Translation 
available from Librarian, Institute of Mathematical Sciences, New York 
University, 25 Waverly Place, New York 3> N. Y. 

8. R. G. Selfridge, Approximations with least maximum error, Pac. J. of Math. 

3 (1953) PP- 247-255. 

9 . A. Shenitzer, On the problem of Chebycheff approximation of a continuous 
function by a class of functions , To appear in the Journal of the A.C.M. 


P. Curtis 
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The Development of Complete Mathematical 
Routines for a Computing Center Library 


by 

Werner L. Frank 


I. Introduction 

In order to solve the many types of problems presented to a Computing 
Center one usually prepares a library of basic subroutines facilitating compu¬ 
tation common to most problems. These subroutines are then incorporated in 
specific production problems so that for changes in the input parameters many 
runs can be made for a given program. 

There is, however, a group of every day bread and butter problems that 
are legitimate candidates for being coded as closed subroutines for some 
problems and yet in most instances are an end in themselves. These are usually 
the longer mathematical routines such as solution of a linear system of 
equations, roots of algebraic equations, fitting a curve to a set of data points, 
integration of an ordinary differential equation, etc. 

Such problems can be programmed in very general forms so that they are valid 
for a multitude of cases. Coded with generality in mind, one then needs supply 
only the parameters or coefficients and the program will calculate the result. 
Hence a calling sequence used for the subroutine is not needed nor should it be 
required to compile or assemble such a program. We choose to call routines of 
this type complete problem solvers . 

II. Purposes of the Complete Problem Solver 

(a) To reduce time for the solution of standard problems by 

1) reducing amount of coding necessary 

2) eliminating need for general numerical analysis or problem 
formulation 

(b) To reduce the possibility of making coding errors by minimizing 
coding by the user 

(c) To be able to handle common variations of the basic technique by 
availability of options 

(d) To monitor the computation sufficiently in order to provide checks 
on the input and intermediate computation. 

In short, to provide for a complete and automatic performance of the 
computation requiring only the writing down of the input data according to a 
specified form. 






In some problems a basic computation must necessarily be supplied by the 
programmer. That is, for example, in the Runga-Kutta-Gill integration procedure 
the evaluation of the derivative of the function at a point is incumbent upon 
the programmer and could hardly be anticipated by the writer of the subroutine. 
We, therefore require the concept of the Auxiliary Routine . This is a routine 
which computes a set of quantities intermittently as a function of arguments 
generated by the subroutine or carries out executive functions at the option 
of the programmer. In such cases the automaticity ascribed to the problem 
solver is no longer as complete. 


Ill. Example 

To illustrate these thoughts we consider the problem of solving the linear 
matrix equation Ax = B by elimination. A number of associated problems can 
also be solved by such a routine by application of parts of the basic compu¬ 
tation of the elimination process. 

(a) A x = b a system of n equations in n unknowns 

(b) A X = I inverting 

(c) A X = B m systems of n equations in n unknowns 

(d) det (A - a I) determinant or test of eigenvalues 

(e) (A - a I) x = 0 eigenvector associated with eigenvalue a 

Wide flexibility is achieved by use of two auxiliaries. Auxiliary One pro¬ 
vides successive rows of [A,B] during the upper triangularization process while 
Auxiliary Two picks up the solution columns of X. In the former instance the 
matrix [a,b] could be 

1) stored in ES on magnetic drum or tape 

2) on tape or cards 

3) generated row by row. 

Auxiliary Two can store the matrix in one of the internal storage units 
or punch out the results or both. 

The most common problem is, of course, the one in which the matrix [a,bJ is 
punched on cards along with the side conditions, the dimensions of A and B. This 
information should be sufficient for the complete linear matrix equation solver 
to do any of the problems a, b, or c mentioned above. All that should be required 
is the reading in of the complete program and starting at a fixed location. An¬ 
other alternative is to start at a fixed location in the way a service routine is 
activated assuming the complete program is stored on the drum with the rest of the 
library. 

At The Ramo-Wooldridge Corporation effort has been directed to the program¬ 
ming of such problem solvers. The main contribution has been to minimize elapsed 
time between the formulation of the problem and its solution. 

To set up the specifications for such a problem solver and for exploiting all 
its potential might well be a task relegated to the Mathematics Committee of USE. 
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Appendix D 


RECOMMENDATIONS OF THE MATHEMATICS COMMITTEE TO 
THE POLICY COMMITTEE 


1. The Mathematics Committee unanimously agreed that the ideas presented by the 
speakers in the discussion that followed will prove to be very useful to all 
members of USE. The numerical procedures that were outlined can be readily 
applied, and a great deal of time and effort can be saved. The Committee 
recommends that the method for curve fitting, as outlined by Dr. Forsythe, 

be studied and a USE program be prepared for the 1103A. The mini-max program, 
presented by Dr. Curtis, which is now in the repertoire of the Ramo- 
Wooldridge Corporation 1103 library, should be prepared for use on the 1103A. 

2. In regard to the Mathematical Committee, unanimous approval by the participants 
is made of the following: 

a) The Committee be made permanent and meet concurrently with the 
regular USE organization. 

b) A chairman be selected. 

c) At least one permanent member be assigned to the committee 
by each installation. 

3» Recommendations for the functions of the Mathematics Committee: 

a) To make recommendations to USE and member installations regarding 
mathematical routines which are desirable. This should include 
suggestions as to: 

(1) Method adopted. 

(2) Numerical procedure employed. 

(3) Testing procedure for checking the validity of the 
numerical results. 

b) To make recommendations for research and development of new methods. 

c) To report on development of new methods in the literature or new 
experiences in the representative installations. 

d) To conduct discussions concerning types of problems being currently 
solved in each installation with a view of exchanging experience in 
regards to method employed and results obtained. 

e) To set up programs for each USE meeting, for itself and also for a 
possible general presentation to the entire group. This should promote 
an interchange of ideas on the particular theme selected for that 
meeting through informal discussion. 






10 


4. Hie Committee would like to look into the development of standards for 

mathematical subroutines which would promote compatibility in their useage. 
For example, two distinct methods for doing a particular problem should be 
prepared in a way so that the calling sequence and that of presentation to 
both are equivalent. 

5* The following topics are recommended for consideration for the next few 
meetings: 

(a) Ordinary Differential Equations. 

(b) Partial Differential. Equations (Parabolic, Hyperbolic, Elliptic). 

(c) Monte Carlo Methods. 

(d) Spectral Analysis. 

(e) Eigenvalues of Non-Hermitian Matrices. 

(f) Solution of Non-linear Systems and Determination of Extremum. 

The Committee recommends the following order of interest in the topics for 
the next two meetings: 

(a) Spectral Analysis. 

(b) Ordinary Differential Equations. 

6. The Committee recommends Dr. James Ward as temporary chairman for the 
following meeting, and Werner Frank as secretary. 


7. Those present at these proceedings: 


Jim Price 
Harry Shaw 
Joe Carlson 
Richard Zemlin 
Jim Ward 
Harry Davis 
Marvin Green 
Werner Frank 
David Young 


Boeing 

A.P.L. 

Lockheed 
Remington Rand 
Holloman 

White Sands (observer) 
Holloman 

Ramo-Wooldridge Corp. 
Ramo-Wooldridge Corp. 


Speakers: 


G. Forsythe, P. Curtis 


Submitted by 


ft 

David M. Young, Jr. 

Chairman, Mathematics Committee 






USE ORGANIZATION MEETING 
October 4 and 5, 1956 

Hollywood Roosevelt Hotel, Hollywood, California 


Report of the Program Development Committee 


The Program Development Committee met Thursday afternoon, October 4 and 
Friday morning, October 5* The following persons attended both meetings: 

Don Cook (BA) 

Tom Dewey (ML) 

Richard Gunderson (RR, St. Paul) 

Robert Perkins (RW) 

Millard Perstein (RW) 

Robert Rich (AP) 

John Spencer (CE) 

Robert Tantzen (HO) 

Donn Combelic, Chairman (RW) 

The following persons attended the Thursday meeting only: 

Ed Dodge (ML) 

Leo Kennedy (RR, St. Paul) 

Richard Petonke (CE) 

J. Wegstein, National Bureau of Standards 

The following persons attended the Friday meeting only: 

Roger Bate (CE) 

Harry Davis (White Sands) 

Robert Douthitt (RR, S.F.) 

Bernard Dove (ML) 


Agenda 

The Policy Committee recommended the following items for the agenda of the 
Program Development Committee: 

1. Progress Report on USE Compiler. 

2. Proposed changes to USE Compiler. 

3. Question Period on USE Compiler. 

4. Presentation of Boeing Compiler. 

5- Review of Programming and Coding commitments by the member 
organizations. 

The committee tentatively added to this agenda the following items: 

6. Use of peripheral equipment by the various installations. 

7. Possible re-definition of standard USE machine. 
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8. Report on generalized print edit routine progress. 

9. Future coding assignments. 

10. Discussion of interpretive routine plans and requirements. 

Items 7 and 9 were not considered by the committee. Item 7 appeared to overlap 
the assignment to the Machine Modification Committee. 

The Boeing Compiler 

Don Cook (BA) reported on the progress and on the major specifications of 
the Boeing Compiler. The coding of the Boeing Compiler is about 50$ completed 
and the first check out version of the compiler will include the following 
features, l) Ability to read symbolic instructions 2) ability to handle 
pseudo-codes 3 ) ability to assign storage automatically 4) a preliminary 
diagnostic routine 5) binary card output. Initially the input will be magnetic 
tape which has been transcribed from cards containing one instruction or line 
of coding per card. As indicated above, the initial output will be binary cards; 
Boeing expects to use paper tape to some extent in the future and eventually 
go into a fully magnetic tape operation. Some other features of the compiler 
presented were the following: 

1. There will be no item number associated with each line of coding; 
rather the compiler will assign monotonically increasing integers to 
the instructions as they are processed so that the output lines of 
coding will have a number associated with them. 

2. The use of pseudo-instructions is different from that of the USE 
Compiler: the operations part of a pseudo-code line of coding refers 
to the subroutine itself and this may be followed by several addresses. 
For example, for the sine-cosine subroutine, the u-address would specify 
the location of the argument, the v-address would specify the desired 
location of the result. The compiler will generate the appropriate 
calling sequence which in this case would be a TP for the argument 
and RJ to the subroutine followed then by a TP to transfer the result 
to the indicated location. In the case of subroutines requiring more 
arguments and control words, these would be specified in additional 
addresses. The least used parameters will be the last written address 
parts of this pseudo-instruction. Thus, if the programmer does not 
wish to specify some information, he may leave off the last of the 
several addresses regularly required. An example given had to do 
with a subroutine which would form the dot product of two vectors in 
floating point: the first address is the location of one vector, the 
next address the location of the other vector, the third address the 
location to which the product is to be sent, the next address how many 
elements, and the next address how much lost significance can be 
tolerated. In this case, the last address may be left off if it is not 
useable in any particular program. 

For use with the compiler, Boeing has developed a specialized tape 
handling routine which essentially allows redistribution of information 
from magnetic tape into any of several useful forms. The compiler 
requires information in blocks of 24-0 words. A particular application 


3 . 
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of this routine might he to segment the original input tape into 
a tape containing 240-word records with appropriate sentinel blocks. 

4. The Boeing Compiler incorporates an input-output generator routine. 

The format of the output, including the heading line, the type of 
numbers, the layout of the printing, etc., is specified with a 
sequence of pseudo-codes. One of these pseudo-codes introduces a 
so-called sanqple line which can be processed by the input-output 
generator to produce the coding which will print out the line in the 
form indicated in the sample. 

5* The system associated with the compiler includes a generalized diag¬ 
nostic routine. This routine occupies a fixed location in core 
memory at all times. It can be entered by a programmer at any time, 
it is also entered as a result of executing an interpret instruction, 
when a program interrupt takes place, when an alarm exit is encountered 
in a subroutine. The routine uses the Flexowriter for brief output which 
gives information about the type of error, the location in the main 
program, and any other information appropriate to the case in point. 

The complete generalized diagnostic routine occupies, in addition to 
125 words in the core memory, about 25 blockettes on magnetic tape. 

That part of the diagnostic routine entered via the alarm exit from 
subroutines finds certain information in the Q-register and the accumu¬ 
lator at the time of the alarm exit to the diagnostic-routine. The 
Q-register is used to contain not more than 6 flexocode characters 
which are immediately printed out on the Flexowriter identifying the 
type of alarm. The accumulator OP code contains a number specifying 
how many control words are to be printed by the diagnostic routine and 
the v-address part contains a comment number which references some 
cells containing Flexowriter information which when printed give a 
fuller explanation of the error. The sign bit in the accumulator is 
used to specify whether or not the stop is recoverable. If the stop 
is recoverable, the sign bit is made a 1 and after the appropriate 
information has been printed on the Flexowriter the program may be 
continued by punching the start button. If the stop is not recover¬ 
able, the master diagnostic routine in core memory dumps all of 
core memory on magnetic tape and then reads in from tape part 2 of 
the diagnostic routine which takes over from there, its course of 
action depending on the type of error detected. 

Don Cook (BA) indicated that Boeing may be able to get a writeup of the Boeing 
Compiler circulated to all USE members in the near future. It was agreed that 
this would be a most valuable document. Some comments about certain features 
above were as follows. Rich (AP) suggested printing all numbers in both octal 
and floating point on any static memory dump routine. The specifications of the 
format of the output generator were discussed briefly, particularly with 
reference to using some kind of a matrix scheme for describing the layout of 
an entire page. The comment was made that this was a relatively difficult 
and hard to use method compared to the method of using successive pseudo-codes 
to describe the various lines of the page layout. 
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Verfying 

The RR representative had indicated that a Unitape Verifier will not be avail¬ 
able for perhaps a year. As a consequence, the subject of verification without 
a verifier was discussed in the meeting. Boeing is emphasizing at the present 
time the punching of cards followed by card-to-tape conversion with magnetic 
tape then becoming the primary input to their compiler. They expect to punch 
only one deck of cards, then run that through the card-to-tape converter, 
list this tape on the high-speed printer, and proof read that print-out 
visually by comparing with the original manuscript. This procedure is admit - 
tedly only provisional mainly because Boeing has no experience with the 
Unitapes and no card verifying punch. They expect to paste appropriate tabs 
on the keys of the 026 card punch to conform with the output of the high-speed 
printer. Presumably this would simplify the task of the typist in producing 
an output which will conform, or rather which will produce conformity, between 
the high-speed printer output and the original manuscript. 

OetETf 

Dewey (ML) said that at Lockheed they expect to produce two Unityped tapes and 
use the machine to check one against the other and have the machine decide which 
tape is correct. Clearly this presupposes that one of the tapes is in fact 
completely correct, which mdy occur so infrequently as-tr6 make this system 
impractical. 

Spencer (CE) has had some experience with the Uniservo tape units on the Army 
Map Service UNIVAC. When there are only a few discrepancies between the two 
tapes which are prepared at this UNIVAC installation, they can be compared by 
the machine and the programmer can select and inform the computer which tape 
is correct for each discrepancy. The machine then produces a third tape with 
the correct version of those entries which disagree. 

At the request of the Chairman, Joe Wegstein of the National Bureau of Standards 
talked briefly of his tape comparison experience on the NORC computer. On that 
machine the original input is cards and during subsequent running and check¬ 
out of a given problem the updated programs are kept on magnetic tape. He 
uses two tape records alternating from one tape to the other with the new 
updated version. If the most recent version is destroyed, the previous one 
is still available and the written record of the changes can be incorporated 
again to update the program. At the SEAC installation two paper teletype tapes 
are prepared and compared visually before the correct one is inscribed to 
magnetic wire. Wegstein also pointed out that if two tapes are prepared with 
the intent of comparing them, to produce a third correct tape, it is helpful 
if the typewriter operators are experienced and are able to use the touch system 
in tape preparation--in addition it is important that the typescript produced 
during typing compare directly with the manuscript from which the typing is 
being done. 

Rich (AP) is going to have a card system in operation and expects, 

at least at first, to emphasize card input on their 1103A. He made the point 
that unless the overall ease and excellence of Unityper operation is far better 
than that of cards, it did not appear to them that they should go over to 
direct magnetic tape input using Unitypers. 
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Corribelic (RW) pointed out that the Univac people had on some occasions prepared 
three Unityper tapes and used the machine to compare them, resolving discrepan¬ 
cies on a two out of three basis. They found that in no case did the two out 
of three choice lead to an incorrect tape. Of course the UNIVAC was producing 
a fourth tape which was correct on the two out of three basis. This suggestion 
of a method of verfying input magnetic tapes was received in a manner that 
prompted Joe Wegstein of National Bureau of Standards to describe a project he 
has been working on for the past few months. 

A paraphrase of his remarks is given here. Many of the programmers at NBS 
have an opportunity to program and check out routines on a great variety of 
machines: for example, 70k, UNIVAC, NORC, SEAC, 701^ 1103A, etc. On the basis 
of his experience at these various installations, Wegstein reached the conclu¬ 
sion that some installations may not be using their peripheral equipment in the 
most efficient way considering the type of problems, the main computer, and 
the nature of the input-output equipment available. He is working on the design 
of a mathematical model of an operations system for a digital computer. The 
objective is to obtain a figure, or figures, of merit by which the efficiency 
of an operational system including information about all the inout equipment, 
etc., could be measured in a scientific manner. The simplest model would be 
some kind of a weighted sum, where the initial determinations of the weighting 
coefficients would be made on an empirical basis. This means that some initial 
guess at the values of these weighting coefficients and the form of the function 
would be made and then the constants for a particular installation (for example, 
card reading speed, tape speed) would be put into the function. The figure of 
merit would then be evaluated for that installation. This would be repeated 
for other installations and a subjective evaluation of their operation would 
be compared to the figures of merit obtained by this mathematical model. On 
this basis it is hoped that some adjustment of the weighting coefficients could 
be made so as to produce a function which would yield useable figures of merit 
for other proposed installations, or perhaps show how an established installa¬ 
tion might improve its operation. If Wegstein can come up with a mathematical 
model of an operational system of a digital computer which can yield fairly good 
results, it will be a great step forward in deciding questions of the type just 
discussed here, namely verifying. 

The USE Compiler 

Bob Perkins (RW) gave an oral report on the progress in planning, coding, and 
checking out of the USE Compiler. A copy of this report is attached as the 
last page of this report. In summary, Perkins reported that the compiler is 
more than 90 D jo flow charted, about 50coded and 40$ checked out. He expects 
that the first check-out version of the compiler will be ready for check out 
on the Lockheed 1103A about October 22. This version of the compiler will be able 
to translate a simple program from beginning to end. As the bugs are removed from 
this version, new sections will be inserted as their coding and preliminary check 
out is completed. Perkins reported that 7 people are now working nearly full¬ 
time at RW on the USE Compiler. He was unable to give an exact date when the 
USE Compiler as now specified would be completed. However, it appears that a 
version which will handle most cases will be ready approximately December 1. 
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Perkins distributed the "USE Compiler Programming Manual I" to the members 
present. Additional copies may be obtained through the Executive Secretary 
of USE. Perkins pointed out that the Manual was not as complete as he would 
like to have had it. There are no examples in the writeup and some features 
could probably be explained in more detail. RW expects to produce the 2nd 
edition in time for the next USE meeting. It will include examples, perhaps 
some appendices giving detailed explanations where required. Also those 
parts of the present report which may be found unclear will be rewritten or 
expanded as required. It is hoped that considerable feedback on this Programming 
Manual will be obtained from the members of USE so that the next manual can be 
improved and made more useable. 

RW has assumed the responsibility of developing a Compiler Reference Manual which 
will contain a description of how the compiler works, all the pertinent flow 
charts and annotated coding and explanations of the overall plan. This Manual 
will then serve as a reference for people who have the responsibility at their 
installation for keeping the compiler working, making changes as required, etc. 
This represents a major undertaking and in anticipation of this, all flow 
charts associated with the compiler have been kept up-to-date during the 
coding of the programs. 

Changes in the USE Compiler 

Certain changes had been suggested in the USE Compiler by Roger Bate (CE). 

1. "Permit subroutines to refer to other subroutines". 

Perkins indicated that this change had been communicated by Bate about 
6 weeks before the USE Meeting and that the facility requested has been 
included in the USE Compiler. 

2. "Permit use of L(C) in subroutines or establish a constant pool of often- 
used constants". 

Perkins reported that it would be very difficult to permit the use of 
L(C) in subroutines. Further, it had been previously agreed by the USE 
Organization that there would not be a constant pool. 

3. "Subroutine temporary pool of required length which can be shared by all 
subroutines in a compiled routine". 

Perkins pointed out that the first part of the compiled region was a 
temporary storage pool of sufficient length to handle any subroutine which 
had been incorporated by the USE Compiler. The location of the first cell 
of the temporary pool corresponds to the first cell of the compiled region, 
and is controllable. This location may be specified by use of the COMPAT 
control word. 
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4. "Names of subroutines to be two-character installation code and four 
alphanumeric characters instead of USE xxx". 

Perkins reported that the USE designation had been abandoned shortly 
after the previous report was written and that the suggested two- 
character installation code followed by four alphanumeric characters 
system was being used in the USE Compiler in its present version. 

The above four changes were suggested by Bate--all except no. 2 have been 
incorporated in the USE Compiler. 

The first version of the USE Compiler will assume a standard high-speed 
printer and a standard Unityper. For installations which will have the 
modified high-speed printer and the modified Unityper the compiler can be 
changed without too much difficulty. Also the present version is designated 
to operate with 4,096 registers o# core memory. A simple change will allow 
the compiler to take advantage of either 8,192 or 12,288 core memory registers. 
The compiled region unless otherwise located by the programmer will occupy the 
high address end of the core memory storage--consequently, the ability of the 
compiler to be changed as just indicated may be important. 

Further discussion of the USE Compiler was deferred until the following day 
so that the committee members and others would have a chance to read Programming 
Manual I. 

Coding Responsibilities of Member Organizations 

A check-back on coding assignments for common function subroutines and elemen¬ 
tary input-output subroutines was made at this time. The common function 
assignments as previously agreed upon were confirmed as follows: 

1. Exponential Stated and Floating Point - Ramo-Wooldridge 

2. Logarithm Stated and Floating Point - Remington Rand 

3. Square Root Stated and Floating Point - Remington Rand 

4. Sine-Cosine Stated Point - Remington Rand 

5. Sine-Cosine Floating Point - Ramo-Wooldridge 

6. Arcsine-Arcosine Stated and Floating Point - Remington Rand 

7. Arctangent Stated and Floating Point - Ramo-Wooldridge 

The elementary input-output routines assignments and progress are as follows: 

1. Floating-Point Data Tape Input - Lockheed 

2. Octal Data Tape Input - Lockheed 

3. Stated-Point Data Tape Output Off-line. Boeing has completed this 
routine but it will have to be changed in some respects. Boeing will 
carry out this work and circulate the information. No assignment 

of the online version of this routine has been made. 

4. Floating-Point Data Tape Output - Remington Rand. The off-line version 
of this routine has been completed; Remington Rand is working on the 
on-line version. 

5- Variable Field Card Input Stated Point, Floating Point, and Octal. 
Lockheed has assumed the responsibility for this routine and as soon 
as it is completed, they will circulate the information. 
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6. Jump Trace Routine. Lockheed is working on this routine and will 
present a report on it at the next USE Meeting. 

Rich (AP) is working on a card input routine wherein the first five columns 
comprise a storage address, this is then followed by 12 six-digit number fields. 

Question Period on USE Compiler 

On Friday morning the first item was a question and answer period on the USE 
Compiler. Rich (AP) had several questions on the writeup which were answered 
by Perkins. Some of the questions arose merely because of minor ambiguities 
in the description of certain features of the compiler. Perkins made notes 
on these questions and in the next version of the Programming Manual the 
writeup will be changed to obviate most of the questions in the future. The 
inclusion of examples in the Programming Manual should enhance its value and 
also answer a great many questions similar to those asked during this period 
of the committee meeting. 

Generalized Print Edit Routine 

Zonars (WF) handed out a three page report on specifications for a generalized 
print edit routine which had been prepared at his installation since the last 
USE Meeting. Copies of this report may be obtained from the Executive Secre¬ 
tary of USE. Study of the report showed that Zonars and his people had given 
a great deal of thought to the problem and had come up with a workable system. 
However, it did appear that there had been some misunderstanding about the 
type of generalized print edit routine which the other members of USE had in 
mind at the time the project was assigned to Wright Field and the Corps of 
Engineers. Zonars reported that he and his people had been -unable to get 
together with anyone from the Corps of Engineers since the last meeting; so 
that the original plan of planned cooperation was not possible. The chairman 
of the committee and a couple of other members tendered their apologies to 
Zonars because of this misunderstanding and it was agreed that the USE Organi¬ 
zation wanted to take a bigger step toward a generalized edit routine than that 
indicated in the specifications submitted by Wright Field. 

Roger Bate (CE) reported briefly on a scheme he had thought about for specifying 
output format in a general way. His scheme essentially consists of an inter¬ 
pretive routine which could interpret 8 different instructions which could 
be used to control output format. Talmadge (ML) suggested that perhaps the 
output edit routine should be of the generator type, for example, "sample 
lines" to specify the format. Considerable discussion of these and other 
schemes followed without much agreement. 

It was finally agreed that representatives of Wright Field, Corp of Engineers, 
and the Applied Physics Laboratory would meet at the Corp of Engineers in 
Washington D.C. about November 1st to try to reach agreement on specifications 
of the generalized print output edit routine. It was further agreed that 
Roger Bate would act as the Eastern representative at a meeting to be held 
in Palo Alto, California, about the middle of November. This meeting would be 
attended by Bate of the Corp of Engineers and representatives of Ramo-Wooldridge, 
Lockheed Missiles, and Boeing. At this time Bate would present the tentative 
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specifications agreed upon at the Washington meeting. The objective of the 
Palo Alto meeting is to come up with a mutually agreed upon set of specifica¬ 
tions for an output editing routine. 

TRANSUSE Conversion - Holloman 

Tantzen (HO) reported that progress has been considerable. They expect to 
complete the checkout of the TRANSUSE conversion program by the end of October 
using the Lockheed Computer in Palo Alto. Certain changes have been made 
in the TRANSUSE language so that it can be handled by the USE Compiler. Tantzen 
distributed copies of a Programming Manual for people wishing to code in the 
TRANSUSE system. 

Tantzen asked informally that the organizations report on their plans for using 
the peripheral equipment with their 1103A. Each member briefly reported on 
how he planned to use the equipment immediately after his computer arrived and 
also how he thought this use would develop in the future. One thing seemed to 
be pretty generally agreed upon, namely, that even though some organizations 
plan to use paper tape in the beginning, its use will gradually decrease in 
their installations. Boeing plans to emphasize card equipment rather heavily 
at first but eventually expects to go over to almost a full magnetic tape opera¬ 
tion. Other installations indicated that they expected to use paper tape tem¬ 
porarily but gradually this will be replaced by card input and output and then 
later by magnetic tape input and output. 

The formal meeting of the Program Development Committee adjourned after some 
further discussions and with the agreement that an extra session would take 
place after the general meeting approximately bi^O that same afternoon. 

Discussions at Extra Session 

The discussions at this meeting were informal. Some interest was expressed in 
an interpretive routine using double precision floating point operation. At 
the present time the exact form of a double precision floating point number 
has not been decided by the USE Organization. The so-called double charac¬ 
teristic system which allows a 5^"hit mantissa and the single characteristic 
system with a 62 -bit mantissa are the two possibilities. An experimental 
approach to find out which of these is the best, .in some sense, is indicated 
and Remington Rand said that they have done some research in this matter 
and will report their results at some future time. There was brief discussion 
of matrix abstraction routines. Ed Dodge (ML) indicated that Lockheed may 
produce a matrix abstraction for use on the 1103A. Remington Rand reported 
that they are flow charting a generalized tape handling routine which allows 
for automatic recovery from any tape error. Also, they reported that the 
Unimatic Algebraic Coding System is approximately 90$ flow charted and 10$ 
coded. 

It appeared from the tone of the discussion that it would not be possible to 
make any coding assignments about matrix abstractions or interpretive routines 
at this time. It was agreed that any organization that produced such a routine 
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would make it available to other members after it had been checked out at 
the originating installation. There was interest in discussing other matters, 
but time did not permit. 

The Program Development Committee will meet again at the next USE Meeting in 
Washington D.C. with the Applied Physics Laboratory and Remington Rand acting 
as hosts, January 9> 10, and 11, 1957- 


Respect fully submitted, 

Donn Combelic, Chairman 
Program Development Committee 
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USE COMPILER PROGRESS REPORT 
October 4, 1956 

This report covers progress on the USE Compiler since the USE 
Meeting in Minneapolis on July 12 and 13, 1956. During this period the 
following persons at R-W have worked on the compiler: Sue Knapp and Phyllis 
Van Liew, full-time, and Millard Perstein and Bob Perkins, about three- 
fourths time. 

Progress can be reported in four areas: Specifications, Flow 
Charts, coding and check out. Programming Manual. 

1. The suggestion of Roger Bate (CE) and others that cross refer¬ 
encing among subroutines be permitted has been investigated. Although not 
included in the original specifications, this certainly seems desirable. The 
difficulties involved have been overcome and this feature is now included in 
the compiler. Normally the compiler will insure that all necessary subsidiary 
subroutines are in the compiled region. The programmer may override this, how¬ 
ever, and specify that a copy of the subsidiary subroutine at any specified 
location is to be used. 

2. Detailed flow charts for about 90$> of the compiler have been 
completed and kept up-to-date. In addition, many pages of lists, charts 

and notes describing in detail the operation of various parts of the compiler 

I 

have been written up. 

3 . About 2200 lines of coding have been written or about half of the 
4000 to 5000 which will be required. Of these about 1600 have been checked 
out on the IIO 3 . Some of the remaining 600 are currently being checked out 

on the IIO 3 . The rest are tape routines which require the 1103A for check out. 
The first parts of the compiler to be coded have been selected so that they 
may be tied together to form a package for check out. It is expected that such 
a check out package will be ready for check out on the Lockheed 1103A in 
Palo Alto sometime during the last half of October. As the remaining parts of 
the compiler are coded and checked out they will be added. 

4. The first version of a Programming Manual for the USE Compiler 

has been completed. It provides the experienced programmer with the information 
ordinarily needed to prepare a problem using the compiler. The Programming 
Manual will be supplemented, at a later date, with illustrative examples and 
with a Reference Manual which explains the operation of the compiler in detail. 


Report prepared by: R. Perkins, RW 





TENTATIVE AGENDA 


EIGHTH USE MEETING 
9-11 January 1957 

I PLACEi Shoreham Hotel, Washington, D. C. 

HOST INSTALLATION: Applied Physics Laboratory of 

The Johns Hopkins University 

II TIME SCHEDULE 

Wednesday, 9 January 1957 

A. Policy Committee (Closed) 8:30 a.m. 

B. General Session, 11:00 a.m, 

C. Lunch, 12:00 Noon 

D. Colloquium Talk, 1:00 p.m. 

E. Committee Meetings (Open), 2:30 p.m. 

F. Colloquium (Restricted), 2:30 p.m. 

Thursday, 10 January 1957 

A. Working Committee Meetings, 9:00 a.m. 

B. Colloquium, 9:00 a.m. 

C. Lunch, 12:00 Noon 

D. Committee Meetings, 1:30 p.m. 

E. Colloquium, 1:30 p.m. 

Friday, 11 January 1957 

A. Open, 9:00 a.m. 

B. Policy Committee Meeting (Closed), 9:00 a.m. 

C. Lunch, 12:00 Noon 

D. General Session, 1:30 p.m. 
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Nominations for Chairman and Executive Secretary for 
fiscal year 1957. 

Approval of minutes of previous meeting. 
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Whither bound the Colloquia? 

Date and place of next meeting.. 

Computing time available to USE as an organization. 
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to: 



y. Mail voting 
b. Salesmen 

Ia)V <l{ fc d 0 (jji tU olcL cLctLA Witw , 

■i-X.5 C KA 

Non-Administrative 


1. 


•" 2 . 
4. 

Ax. 
<>$c 5 . 

6 . 

7. 

y b. 

ppc 9 . 

lo 

v<f. 

?PC ,<L 


Status of Programming Manual - SzssA ( Leo) 

a. Present version 

b. Should a committee be formed' to draft final version? 
Reconsideration of minimum USE machine. 

Tape handling in the absence of a verifier. 

Availability of Uniservo Rings to prevent accidental writing. 
Committments for service routines. 

High speed printer generalized edit routine. 

Report on compiler.(RW) 

Status of USE machine modification requests. & $ . C t iA ) 
Report on TRANSUSE. (HO). 
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REPORT OF THE MATHEMATICAL COMMITTEE FOR THE WASHINGTON MEETING 


January 9-U, 1957 


The theme of this meeting was Spectral Analysis. There were four 
colloquia and a business meeting. The first colloquium was the keynote 
address to the entire USE assembly. Attendance at the other meetings 
ranged from 12 to 22 people. The speakers were: 

Harry Press, NACA Langley Field - Kejiote speaker 

L. M. Spetner, Applied Physics Laboratory 

Joseph Carlson, Lockheed Missiles 

U/ H MK *■ j U)Oot4/hJji 

Each of these made very excellent presentations. Few of the 
committee members knew much of the topic before they came but feel they 
have learned a great deal from four such experts. Details of the talks 
will be given in the minutes of the Committee. 

The Mathematical Committee wishes the Policy Committee to take 
action on the following items: 

1. To select a chairman for the Mathematical Committee. The 



b. Reports on status of the programs of 

previous themes: curve fitting and frequency 
analysis 
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* To rule on the desirability of the keynote speaker 


being furnished by the Mathematical Committee at the next meeting, 
or at each meeting. 

. 4. To rule on the payment of an fcbnorarium to invited 

/Yo 

speakersT"^ If such is desirable, should it be paid by Remington Rand 
on by the Host installation? 

5. To act on the following recommendations: 

The Mathematical Committee recommends: 

a. An 1103A program from spectral analysis be written to 
conform with the specification given below. 

b. The takk of writing this be assigned to APL (APL has 
announced willingness to do so.) 



Werner L. Frank - Secretary 




SPECIFICATIONS FOR PROGRAM SQR AUTOCORRELATION AND SPECTRAL ANALYSIS 


1. The program should follow the Tukey method. 

2. The program should be for the minimum 1103A and for core 
storage. 

3. The input and output routines should not be included. 

The data should be assumed to he in a specified place 
and the answers he left in a specified place. 

4. The data should be limited to 4 decimal digits and all 
computations should be in fixed point. 

5. The number of lags should be left as a parameter. 

6. The data storage should follow the lag storage space 
so that the data storage should be longer for a small 
numbbr of lags. 

7. The output shhuld include the mean, the autocorrelation 
result, and the spectrum density. 

8. The coding should be sectional to permit easy modification 
and insertion fcy the using installations. 





USE Organization 
Special Report 


5 January 1957 


Basic UNIVAC Tape Servicing Routines 


The following report was submitted to the Executive Secretary by 
Mr. Richard H. Petonke, (CE), in correspondence dated 17 December 1956. 

This information was requested of Mr. Petonke at the Seventh Meeting of 
USE in Los Angeles, 4, 5 October 1956. Similar information was reported 
by Mr. Jules Mersel (RR) at the February 16, 17 meeting of USE, and can 
be found on pages 3, 4 of the Program Development Committee report for 
that meeting. 

"This report intends to deal with only those routines whose purposes 
are strictly for servicing magnetic tapes, hot for servicing data or 
written programs. A file maintenance system will have to be developed 
for servicing data, and a diagnostic scheme for servicing programs. 

Basic tape servicing routines can be placed into three categories: 

1. Comparators 

2. Correctors 

3. Locators 

1. Comparators 

This type of routine compares two or more copies of information 
listing all discrepancies with their locations either on magnetic 
tape or on Supervisory Control typewriter. A probable extension 
would be to produce a correct output tape from the discrepant in¬ 
put tapes. 

2. Correctors 

The basic operation employed in this type of routine is to copy 
a tape or a portion of a tape to another tape making the necessary 
changes to the information when it is placed in the memory. Various 
options can be added. For example, copy without corrections, skip 
through a tape forward or backward, rewind tapes, and changG the 
write density on tape. 

The supervisory operations can be controlled manually for "spur 
of the moment" changes, or by auxiliary input prepared in advance. 

An example of an automatic corrector routine is AC4 (Autocorrector, 
Model 4). Both the new word and the old word are entered on the cor- 
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rection tape along with the block and word location. These correction 
items must be in ascending sequence by block number. Before a cor¬ 
rection is made, the original word is compared with the supposed 
original word from the correction tape as an added check for a pro¬ 
gramming error. 

Another type of corrector is a rearrangement routine. This can 
alter the alignment of words within an item, items within blocks, or 
can expand item sizes, introduce constants within items, etc. This 
same idea has been expanded to two tapeB by the Army Map Service in 
a routine called the 2-taoe Rearrange. Pertinent information stored 
on two tapes concerning an individual item can be merged in a variety 
of ways producing one complete item on one tape. It also can be 
adapted as a straight two-way merge. 

3. Locators 

The principal purpose here is to locate a particular program, 
block, word, or partial word. Locate might mean to position the 
reading head in the space preceding a desired program or a partic¬ 
ular block. It can also mean to print on the supervisory control 
typewriter the exact location or locations of a unique word or 
partial word. If no such, word is found there might be a typeout 
to that effect. 

A locator routine is a standard part of most library tapes, 
being recorded in the first blocks. Upon initial reading the first 
block and transferring control to the routine, the locator finds the 
desired program and reads it into the computer memory, transferring 
control to the entrance-line of that desired routine. 

There are several omniferous routines in existence which have com¬ 
bined features from all three categories. Two of them are Mark VIII and 
Omnibus. An additional feature of Omnibus is the ability to sample a 
tape, ie. it will type out or write on tape any desired word of each 
successive block of a tape. 

These particular types of routines are in frequent use at UNIVAC 
installations and they will undoubtedly greatly influence our own de¬ 
cisions about tape servicing routines.” 







Leo B. Kennedy, 

Executive Secretary, USE 
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Mr. Wayne K. Aamoth 
Remington Rand Univac 
Univac Park 
St. Paxil 16, Minnesota 

Dear Mr. Aamoth: 

We should like to impress upon you the severe handicap which is being 
inflicted on design of adequate tape input systems by the absence of 
tape verifying equipment. In several contemplated systems, the speed 
advantages of tape over cards are being almost completely negated by 
non-existence of off-line verification equipment. 

It is our understanding that this equipment will be available after 
July, 1957. We earnestly hope that this schedule will not slip and 
further hope that some accellerstion may be possible. Although we 
understand that Univac users have lived with this equipment deficiency 
for years, xe feel that certain differences in design and operating 
techniques intensify the handicap inflicted on 1103A users. 

It is further requested that a manual describing the operating spec¬ 
ifier: tions for this equipment be prepared and be made available prior 
to the availability date of the equipment. 


Very truly yours, 


t. 


t 





Wayne M. Aamoth 
Remington Rand Univac 
Univac Park 
St. Paul 16, Minnesota 

Dear Mr. Aamoth: 

The USE organization has been informed that the engineering 
required to incorporate locking rings on the present 1103A Uniservos 
has been initiated. As members of this organization we urgently request 
that the finished product incorporate the following behaviour: if a 
Uniservo is referenced 6y a Write EF instruction when the locking ring 
is in position, the computer will wait for further action before executing 
any subsequent commands. In effect, this is identical to the behaviour 
previously requested when referencing a tape unit in the "not ready" status. 

It is further requested that suitable indication, preferably 
lights on the Uniservo, be provided for this occurrence, and indeed for 
any reference of a Servo in the "not ready" status during execution of 
a program. 


Very truly yours. 




Mr. "Wayne M. Aamoth 
Remington Rand Univac 
Uhivec Park 
St. Paul 16, Minnesota 

Dear Mr. Aamotht 

At the USE meeting of 9-U January 1957 in Washington, E. C. a new 
committee, called Installation Operations, met for the first time. 

One of the functions of this committee was to discuss possible modifications 
of the 1103A,particularly with respect to indication aids for the 
machine operator. 

The discussion showed that the following items would be desirable 
as operating features* 

1) A light on the Uniservo indicating the WRITE mode of operation. 

2) Two rows of five lights on each Uniservo to indicate the 
logical assignment of the Uniservo. 

3) A bank of lights on the Uniservo to indicate the status of the 
"Uniservo under any mode of operation. 

4) A bell under control of a switch on the operators console to 
indicate when the computer stops. 

Therefore we, as members of USE, request that you investigate the 
possibility of incoporating the above features as integral parts of 
the 1103A computer. 


Very truly yours. 
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MINUTES OF THE MEETING OF USE 


Washington, D. C, 


9-11 January 1957 


Wednesday, 9 January 1957 

I. Policy Committee Meeting, morning session. 

1. The meeting was called to order at 8:h£ a.m. with the following members present* 

R. B. Talmadge (ML), Chairman 
R. P. Rich (AP) 

D. I. Cook (BA) 

B. C. Dove (ML) 

E. Joseph (RR) 

J. W. H. Spencer (CE) 

D. W. Gantner (RW) 

M. Green (HO) 

L. Fall (WF) - 

L. B. Kennedy (RR), Executive Secretary 

2. Agenda preparation was the first item of business. The result was as follows* 

a. Policy Committee 

(1) Nominations for chairman and Executive Secretary for fiscal year 1957* 

(2) Approval of minutes of previous meeting. 

(3) Action on committee reports of previous meeting. 

(U) Whither bound the colloquia? 

(5) Date and place of next meeting. 

(6) Computing time available to USE as an organization. 

(7) Action on committee recommendations, present meeting. 

(8) Review of basic policies of USE, particularly with respect to 

a. Mail voting 

b. Salesmen 

(9) Status of an ex-chairman. 

(10) Clarification of duties of Executive Secretaiy. 

(11) Progress of programming manual. 

b. Program Development Committee 
Chairmanj D. Combellc (RW). 

(1) Commitments for service routines. 

(2) Catalogue of USE programs. 

(3) High speed printer generalized edit routine. 

(U) Report on Compiler, (RW). 

(5) Report on Transuse, (HO). 

(6) Report on MAFIA, (ML). 
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c. Installations Operations Committee 
Chairman: D. Cook (BA)* 

(1) Reconsideration of minimum USE Machine. 

(2) Tape handling in the absence of a verifier. 

(3) Availability of Uniservo locking rings. 

(I 4 ) Status of USE modification requests. 

(5) Machine modifications: 

a. 3-way tape switch 

b. Status lights on Uniservos 

c. Programmed interrupt 

(6) Card to tape converter 

(7) Verifier. 

Again no attempt was made to set an agenda for this colloquium. However, in view 
of the recommendations made at the previous meeting, and the evident need for clari¬ 
fication of status, it was decided to hold a special session of the policy committee 
at 1:00 p.m. to consider item A(U)• 

3. The minutes of the previous meeting were unanimously approved with the follow¬ 
ing corrections: 

a. In the report of the ad hoc committee on programming topics, the sentence 
on page 2, item U, "Dick Petonke....paper tape." is in error and is deleted. 

b. Ihe word "colloquium" should be substituted for the word "Committee" 
throughout the Proceedings of the Mathematics Committee. 

c. In the report of the Program Development Committee, page U, the paragraph 

starting "Dewey (ML) said...." is in error and is deleted in its entirety. 

iu From a discussion of the duties of the Executive Secretary it was evident that 

his presence at Policy Committee meetings was highly desirable. Therefore it was 
moved, seconded, and unanimously carried: "The Executive Secretary of the USE organi¬ 
zation shall sit with the Policy Committee as a non-voting member." 

Gantner (RW) felt that the word "Executive" in the title implied authority and 
responsibility not, in fact, held by the Secretary and moved: "The title of Executive 
Secretary be amended to read Secretary." After some discussion the motion was seconded, 
but was defeated upon a vote. 

5>. Similarly, the following motion was seconded and carried unanimously: "An out¬ 
going chairman of the USE Organization is invited to serve as a non-voting member of 
the Policy Committee for a period of one year." 

6. It was generally agreed that the Executive Secretary must be from Remington 
Rand in order to carry out his duties effectively. Joseph (RR) nominated Kennedy (RR) 
for Executive Secretary for the fiscal year 19^7. No other nominations were made, and 
Kennedy was unanimously elected. 





-3- 


Nomlnations for chairman were as follows: 

Spencer (CE) nominated Rich (AP), second by Clark (OR) 

Green (HO) nominated Gantner (RW), second by Dove (ML) 

The result of a closed ballot favored Rich. Spencer (CE) moved that the vote be made 
unanimous for Rich. Hie motion was seconded and carried unanimously. 

7. The session adjo\imed at 11:05 a.m. 


II. Policy Committee, Special Session, 1 p.m. 

1. The somewhat lengthy discussion of the status of the mathematics colloquia is 
perhaps best summarized by the motion submitted by Gantner (RW) and unanimously 
carried. It reads as follows: 

a. The mathematics colloquia shall be made a regular standing committee of 
the USE organization with a chairman appointed by the policy committee. 

b. The general subject for each meeting shall be chosen by the policy 
committee, usually from recommendations submitted by the mathematics 
committee. 

c. Although for some meetings the agenda of the mathematics committee may 
include some mathematical presentations of a general nature, the committee 
shall avoid becoming a "small mathematical society", but rather shall adopt 
as its principal objectives: 

(1) The exchange of working codes for mathematical subroutines; 

(2) The description of computational experiences derived from using 
existing mathematical subroutines; 

(3) The discussion of piomising mathematical methods with the idea of 
developing mathematical subroutines using these methods; 

(10 The preparation of general specifications for proposed mathematical 
subroutines. In each case a member organization shall be designated 
to prepare more detailed specifications, and to develop a working 
machine program. 

2. The session was adjourned at 2:20 p.m. 


Friday, 11 January 1957 
I. Policy Committee, 9 a.m. 

1. The committee met at 9:l£ a.m. 

2. After some discussion involving the length of time between meeting, the 
committee voted unanimously to accept the suggestion of Fall (WF) that the next USE 




meeting be held at Dayton, Ohio on 17-19 April 1957 


(NOTE: By a mail vote of the policy committee members, the dates were changed to 
24-26 April 1957 in order to avoid conflict with the Easter Holidays). 

3. The decision as to time and place of the next meeting drew some interesting 
comment on the organization of the meetings. Spencer (CE) suggested that the meetings 
be reduced to two (2) days, X'ri.th the policy committee meeting the night prior to the 
first day. The point being that some organizations would find it difficult to send 
as many people to a three (3) day meeting as to a two (2) day meeting. 

Gantner (RW) proposed that the meetings remain three (3) days long, but that only 
the policy committee meet on the first day, with the committee meetings and general 
sessions not starting until the second day. The advantages of such an arrangement 
were perceived immediately, and the committee voted unanimously to try the procedure 
at the next meeting. 


U. The chairman next explained the basis on which Remington Rand had donated forty 
(1*0) hours of machine time to USE as an organization, to be administered, in the absence 
of a directive from the policy committee, by the chairman. He pointed out that the 
time must be taken on either the Lockheed or Boeing Machines on an extra shift basis 
(thus not interfering with the regularly scheduled shift); that of the original forty 
(1*0) hours, twenty-one (21) had been used by Holloman for checkout of TRANSUSE, and ten 
(10) by Ramo-Wooldridge for the Compiler; and that apologies were due for the somewhat 
haphazard administration of the time up to now. 

During the discussion which followed, the policy committee decided that: 

a. Talmadge (ML) should continue to administer the time, co-ordinating 
with the new chairman. Rich (AJP), and with Helwig (RR). 

b. The compiler should have top priority. Ramo-Wooldridge therefore, 
would be given all the remaining time, and a good percentage of any 
more which might be forthcoming. 

It was also pointed out that if Remington Rand wished to donate more time, it should 
be done soon, since the need for this time would disappear as the members received 
their machines. 

5. Rich (AP) volunteered to go through the minutes of this and the previous 
meetings in order to document the administrative decisions of the policy committee. 

The document to be prepared will, upon acceptance by the policy committee, replace 
the document of 22 May 1956 entitled, "A statement of the Basic Policies of the USE 
organization". This offer was accepted unanimously. 

6, During the discussion involving the procedure of mail voting, it was evident 
that the only serious objection to a mail vote was that those organizations which were 
vehemently against the item in question could not adequately express their views. 
Consequently, the item might be accepted without complete consideration. 


Rich (AP) suggested that as a matter of operating procedure, a single no in a mail 
vote, which otherwise would pass in committee, would be sufficient to defeat the item. 
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In that event, however, it would automatically go on the agenda for the next meeting. 
This suggestion was adopted, and the Executive Secretary, Kennedy (RR), was instructed 
to act according to this procedure. 

7. Dove (ML) raised a question as to the status of non-voting members; more specifi 
cally, he was concerned with the lack of responsibility incumbent upon such membership. 
From the ensuing commentary it seemed that non-voting members would be able to obtain 
essentially all the benefits of the USE organization without ever attending a meeting. 

Josenh (RR) made the following motion: that a subcommittee be appointed to redefine 
the status of non-voting members of the USE organization. After some discussion, the 
motion was seconded and carried. Dove (ML), Cook (BA), Gantner (RW), and Kennedy (RR) 
were appointed as members of the subcommittee. This subcommittee will report their 
recommendations to the policy committee at the next USE meeting. 

8. Joseph (RR) was appointed a subcommittee of one to arrange for a technical 
discussion of the file computer, the file computer drum, the card to tape converter, 
and the verifier at the next USE meeting. 

9. Action on committee reports of the previous meeting. 

a. Programming topics Committee: No action pending report of the Program 
Development committee on commitments for service routines. 

b. Program Development Committee: No action. 

c. Mathematics Committee: Action previously taken. See Minute II.1, Wednesday 
1 January 1957. 

10. Action on committee recommendations of the present meeting. 

a. Installation operations committee : Unanimous approval on the text of 
letters to Remington Rand concerning, (1) The verifier; (2) machine 
modifications; (3) aids to the machine operator. The text of these 
letters appears below in Minute II.2, oral report of the chairman of 
the Installation Operations Committee, Cook (BA). Gantner (RW) 
appointed a subcommittee of one to draft a letter on the unsatisfactory 
behavior of the Bull Reproducer. 

b. Mathematics Committee : Ward (HO) appointed permanent chairman, effective 
1 April 1957. Ordinary differential equations accepted as topic for next 
meeting. Honoraria for invited experts was rejected on the grounds that 
this would be foreign to the voluntary co-operative nature of the USE 
organization. The keynote speech was discontinued. 

11. The session adjourned at 12:05 p.m. 
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II. General Session, 1:30 p.m. 

1. The oral report of the Program Development Committee chairman, Combelic (RW), 
covered the following points. 

a. The idea of a catalogue for USE programs was approved, and a subcommittee 
with Bitterli (AP) as chairman was appointed to recommend specifications 
for such a system. 

b. Progress on subroutine commitments is satisfactory. About fifteen (15) 
routines, including five (5) input-output, will shortly be available to 
all installationsj these routines will also serve as the nucleus of the 
USE subroutine library to be used with the compiler. 

c. Specifications for a high speed printer edit routine have been agreed 
upon. Wright Field has undertaken the task of coding this routine. 

d. The Holloman TRANSUSE program has been checked out and is now available. 

e. Remington Rand reported progress on a generalized tape handling routine, 
specifications of which should soon be available. 

f. Perkins (RW) reported that the compiler checkout is about 98$ complete. 

For most practical purposes it is now operative, although complete operation 
according to specifications must be deferred for a short time. 

g. Voltin (RR) gave a description of several double precision floating point 
routines being developed by his organization. 

Details of the above points, as well as some points not mentioned, are, of course, 
given in the written report of the committee chairman. 

2. Cook (BA) reported as chairman of the Installation Operations Committee. 

a. The committee recommended no changes in the standard USE machine. 

b. Tire following letter on this verifier was drafted for submission by the 
members to Remington Rand: 

,r We should like to impress upon you the severe handicap which is being 
inflicted on design of adequate tape input systems by the absence of tape 
verifying equipment. On several contemplated systems the speed advantages 
of tape over cards are being almost completely negated by the non-existance 
of outlying verification equipment. 

It is our understanding that this equipment will be available after 
July 1957. We earnestly hope that this schedule will not slip and further 
hope that some acceleration may be possible. Although we understand that 
Univac users have lived with this equipment deficiency for years, we feel 
that certain differences in design and operating techniques intensify the 
handicap on 1103A users. 
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It is further suggested that a manual describing the operating specifi¬ 
cations for this equipment be made available prior to the availability date 
of the equipment.” 

c. Discussion of the locking ring situation led to the following letter for 

s submission to Remington Rand by the members. 

"The USE organization has been informed that the engineering required 
to incorporate locking rings on the present 1103A uniservos has been 
initiated. As members of this organization, we request that the finished 
product incorporate the following behavior. 

If a uniservo is referenced by a write external function instruction 
when the locking ring is in position, the computer will wait for further 
action before executing any subsequent commands. In effect this is 
identical to the behavior previously requested when referencing a tape 
unit in the "not ready" status. 

It is further requested that suitable indication, preferably lights on 
the uniservo, be provided for this occurrence, and indeed for any reference 
to a uniservo in a "not ready" status during the execution of a program." 

d. A third letter was also drafted concerning aids to the machine operator. 

It reads as follows: 

"At the USE meeting of 9-11 January 19^7, in Washington, D.C., a new 
committee called Installation Operations met for the first time. One of 
the functions of this Committee was to discuss possible modifications of 
the 1103A, particularly with respect to indication aids to the machine 
operator. 

Hie discussion showed that the following items would be desirable as 
operating features: (1) A light on each uniservo indicating the "write" 
mode of operation* (2) two rows of five lights on each uniservo to indicate 
its logical assigamentj (3) a bank of lights on each uniservo to indicate 
its status for any mode of operation* and (U) a bell, under control of 
a switch on the operator's console, to indicate when the computer stops. 

Therefore, we, as members of USE, request that you investigate the 
possibility of incorporating the above features as integral parts of the 
1103A computer." 

Again, reference to the written report should be made for details. 

3. Much of the oral report of Ward (HO) as chairman of the Mathematics Committee 
has been covered elsewhere in these minutes. Of importance, however, and not pre¬ 
viously mentioned is that specifications for a spectral analysis routine were written 
(see chairman's report for details) and APL signified willingness to code such a 
routine if requested to do so by the Policy Committee. 

lw After a few concluding remarks by the outgoing chairman, the eighth meeting 
of USE was adjourned at 3:U5 p.m., 11 January 1957. 


Respectively submitted 





USE ORGANIZATION MEETING 


January 9> 10, and 11, Washington D.C. 


Report of the Program Development Committee 


The Program Development Committee met during the afternoon of January 9, the 
morning and afternoon of January 10, and briefly during the morning of 
January 11. The following is a partial list of the persons who attended one 
or more meetings: 


Huntley P. Armstrong, Bureau of Standards 
Joan Billerbeck, AP 
Charles V. Bitterli, AP 

Mr. and Mrs. Cannon, Nuclear Development Corp., White Plains, N.M. 
Tom Cooper, RR 

Owen Davisson, Frankford Arsenal 
Tom Dewey, ML 

R. P. Eddy, David Taylor Model Basin 
J. F. Eglen, RR 

S. H. Eisman, Frankford Arsenal 
Leonard B. Fall, WF 

Bob Gildea, RCA, Waltham 

Dick Gunderson, RR 

V. J. Harackiewicz, RR 

Constance Holt, AP 

Stephen Jarvis, Frankford Arsenal 

Leo B. Kennedy, RR 

Jerry Knight, Union Carbide Nuclear 

Ruth McNaughton, RCA, Waltham 

Ben Mittraan, RR 

George J. Moshos, NACA 

Richard S. Murray, AP 

Arthur Noma, Army Map Service 

John F. O'Connell, American Bosch ARMA 

Peter Pastoriza, 0R0 

Robert Perkins, RW 

Harry E. Petersen, WF 

Richard H. Petonke, CE 

Robert G. Tantzen, HO 

George Toal, CE 

Bernard Urban, 0R0 

Irwin Voltin, RR 

Aria Weinert, 0R0 

Fred S. Zusman, AP 

Donn Combelic, RW, Chairman 
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AGENDA 

The Policy Committee gave to the Program Development Committee the following 
agenda: 

1. Possible commitments for service routines. 

2. Report on high-speed printer generalized edit routine. 

3. Progress report on USE Compiler. 

4. Progress report on Transuse conversion program. 

5- Cataloging of USE programs. 

6 . Report on Lockheed's matrix abstraction. 

The committee tentatively added to this agenda the following items: 

7 . Recommendations for floating point double precision. 

8 . Modifications to subroutine requirements. 

9. Report on subroutine commitments. 

10. Report on tape handlers. 

11. Discussion of operating systems. 

The Policy Committee asked that the Program Development Committee consider first item 
number 5> namely, cataloging of USE programs. This matter was considered first with 
the following results. Tom Dewey (ML) submitted a proposal for categorizing of 
USE subroutines and programs. After some discussion of this proposal, both pro and 
con, it was decided to appoint a sub-committee to study the problem and submit a 
report to the USE Secretary by February 1. Charles Bitterli (AP) was appointed 
Chairman of this sub-committee. It was agreed that the sub-committee would meet 
with members of AP and 0R0. Briefly the objectives of the sub-committee were 
spelled out as follows: 

1. Expand the definitions in the proposals submitted by Lockheed so as to remove 
ambiguities insofar as possible. 

2. Expand the number of categories as necessary. 

3 . Whatever method of categorization is selected, determines the form of the index. 

4. Determine how it would be updated and circulated. 

Certain other points were mentioned, but essentially the sub-committee is to take 
a whole new look at the problem and come up with a series of recommendations for 
further consideration. 

There was a brief discussion of how USE subroutines might be circulated. There was 
consideration of cards and of tape and it was finally agreed that the circulation 
of the manuscript including the subroutine write-up and description and the coding 
itself would be sufficient for the foreseeable future. 

REPORT ON SUBROUTINE COMMITMENTS 

The commitments for the various routines are described in detail in the previous 
Program Development Committee report on page 7 ° All the routines in question have 
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been coded, several have been checked out and submitted to the ordinary USE 
channels. Those which have not yet been checked out and submitted are expected 
to be completed by the next USE meeting. 

HSP GENERALIZED EDITING ROUTINE 

As reported in the previous committee report, a special sub-committee was 
appointed to come up with some specifications for a generalized output editing 
routine. This committee met first in Washington D.C. around the 1st of 
November with representatives from WF, CE, and AP. In the middle of November 
a Western group of representatives from HO, RW, BA, and ML met in Palo Alto 
with Roger Bate (CE) acting as the Eastern representative. The two meetings did 
result in a compromise proposal which is submitted herewith as appendix 1 of this 
report. Wright Field has agreed to do the coding on this routine and will put 
two people working full time on the planning and coding of this program according 
to the specifications agreed upon. They will give a report of progress at the 
next USE Meeting. 

TRANSUSE CONVERSION REPORT 

Robert Tantzen (HO) submitted three reports having to do with the Transuse 
conversion program. These reports are available through the Executive Secretary 
of the USE Organization. They are entitled (l) Specifications of the Transuse 
Conversion Program, (2) Rules for Symbolic Coding of Transuse, ( 3 ) Instructions 
for Machine Operator Using the Transuse Conversion Program. This program has 
been checked out on the Lockheed 1103A in Palo Alto. 

Tantzen reports that they have a side-by-side listing and flow chart of the program, 
both of which are obtainable on mail request. A bioctal tape will be made avail¬ 
able. Tantzen asked for comments and criticisms on the program at any time and 
also invited any interested party to feel free to visit Holloman after their 
machine is installed in case they want to use the Transuse Conversion Program. 

The report was followed by a discussion of some of the details. 

REPORT ON LOCKHEED MATRIX ABSTRACTION 

Dove (ML) reported briefly on the MAFIA Matrix Abstraction developed by Lockheed. 

He passed out a write-up describing the system specifications. This write-up 
is available through the Executive Secretary of USE. 

TAPE HANDLERS 

Dick Gunderson (RR) reported on RR's generalized tape handler, which routine has 
now been completely checked out and is available through RR, St. Paul. George 
Toal (CE) handed out a preliminary write-up of the Corp of Engineers tape control 
routine. The write-up will be distributed through the USE Secretary as a USEful 
Note. 

USE COMPILER PROGRESS REPORT 

Robert Perkins (RW) gave a progress report on the USE Compiler, a formal copy of 
which is attached as appendix 2 of this report. The Compiler first reached its 
checked out stage by successfully handling several test problems on the Lockheed 
1103A about December 5- Nearly all the features have been tested. The Compiler 
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is now transcribed to its own language and is being re-checked in this form. 

It will be made available to the other members of USE in the form of a self- 
loading binary deck. A Compiler Reference Manual is now available and includes 
the listing of the codes. This Reference Manual is intended to be used by one 
or more persons at a given installation who must familiarize themselves with the 
detailed workings of the Compiler. 

A subroutine library is not considered part of the USE Compiler, but a minimal 
subroutine library will be included if so desired. An auxiliary routine will be 
provided for adding or deleting subroutines to or from the library. 

This report was followed by a rather lengthy question and answer period about 
the compiler details and some discussion of various features. Additional 
copies of the USE Compiler Programming Manual I were distributed. By the time 
of the next meeting, RW will have prepared an improved version of this manual 
which will be complete with examples and contain an appendix wherein fuller 
explanations of various details will be given. 

COMMITMENTS FOR SERVICE ROUTINES 

This subject has been discussed at previous USE meetings and no agreement has been 
reached at any time about the exchange of service routines. After considerable 
discussion at this meeting, it was agreed that the only apparent way there could 
be an effective interchange of service routines in the absence of a truly common 
operational system would be for the service routines to be stripped of their 
individual system features and the remainder be submitted as a USE Subroutine. 
Lockheed took the lead in this matter and has agreed to write up their memory 
dump routine as a USE Subroutine and submit it as a checked out program by 
the time of the next USE Meeting. It is hoped that this will be a program useful 
to other installations and that the examples as set will encourage other installa¬ 
tions to make their service routines available as self-contained USE Subroutines. 

With respect to the general subject of service routines, Betty Holburton of the 
David Taylor Model Basin described briefly a so-called omnibus tape handling 
package which is in use at the Model Basin. A copy of the specifications of 
this successful routine will be made available to the Executive Secretary of 
USE who will circulate the information. The concensus seemed to be that 
assignment of coding to any given installation of a tape handling package which 
would be universally useful would not prove effective. 

Kennedy (RR) reports that RR is producing a tape routine which will copy, correct 
and merge. When the specifications are completed they will be circulated as a 
USEful Note, which will be followed by a USE Subroutine when the check out is 
completed. 

DOUBLE PRECISION FLOATING POINT 

There seem to be two main methods of representing double precision floating point 
numbers. One of these uses a 5^ bit mantissa each word having its own 
characteristic, one characteristic being 27 less than the other. Another 
system uses a 62 bit mantissa using one characteristic and 2 sign bits one for 
each word. Other systems are also under consideration. RR has written routines 
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for handling both types of numbers in an attempt to determine which scheme would 
lead to the faster interpretation. The routines have been checked out using 
an interpreter on the Serial 9 1103 in St. Paul. Precise timing checks have 
not been made, but will be as soon as there is an 1103A available in St. Paul 
for the use of the RR programming group. 

With respect to double precision numbers, a question was raised about the handling 
of double precision arguments in the accumulator before entering USE subroutines. 

It was requested that the USE Compiler be modified to provide additional type 
of calling sequence which would transmit double precision arguments from the 
accumulator to the USE Subroutine—this sequence would probably be TP LT or 
LT LT. 

Ben Mittman (RR) gave a report on the status of the normalized exit flip-flop 
instruction. There had been some question by certain members about the function 
of this instruction. The latest thinking at RR is that the mnemonic code for 
this instruction will be changed to FR for floating optional round with the 
following functions. If the j bit is zero, the floating point result is normal¬ 
ized but is not rounded in the 28th bit. In other words, the setting of the 
normalized exit flip-flop by this instruction, with J = 1, has no effect on 
floating point operations except to inhibit the final rounding. 

MISCELLANEOUS 

Some further discussion on operating systems. George Toal (CE) reported that 
at their installation virtually all of their work will be concerned with only 
one big problem. Combelic (RW) reported that RW will be running fifty to sixty 
different problems in a single day. The operational systems at these installations 
are going to be very different. Charles Bitterli reported on the APL operating 
system which will have several modes of operation including compiling, correction, 
interrupt, and normal running. It was pointed out by other people that it was 
virtually impossible for the USE Organization to agree on developing a common 
operating system because of the wide diversity of problems presented at the 
various installations. The opinion was expressed that a common operating system, 
or rather an operating system used by more than one installation, would come 
about only because of the adoption by some installations of an operating system 
successfully used at another installation. 

The Program Development Committee will meet in conjunction with the regular 
USE Organization in Dayton, Ohio, April 24, 25, and 26, 1957« 


Respectfully submitted, 

Donn Combelic, Chairman 
March 4, 1957 




APPENDIX 1 


USE COMPILER PROGRESS REPORT 
January 3, 1957 


This report covers progress on the USE Compiler since the USE Meeting 
in Los Angeles on October 4 and 3> 1956. During this period the following 
persons at R-W have worked on the compiler: Sue Knapp, Phyllis Van Liew, 

Rita Summers, and Dave Bussard, full time, and Millard Perstein and 
Boh Perkins, three-fourths time. The entire staff at Lockheed has been 
very helpful and cooperative in making their computer and other facilities 
available. 

Coding for the compiler as currently specified is about 9&jo completed. Check 
out on the 1103A has been extensive but not intensive. A number of test 
programs have been successfully compiled. These have involved such features 
as input from cards, unityper tape or output tape, making insertions, replace¬ 
ments and deletions, generation of item numbers in the various schemes, 
inclusion of manuscript subroutines, cross reference among subroutines, 
generation of the compiled region, and production of a binary tape and an 
output listing tape. Thus the present version of the compiler appears to be 
able to perform most of the specified functions. Some of the less frequently 
used loops and in particular various combinations of control words have not 
been tested as yet. 

A first draft of the compiler reference manual, including flow charts, has 
been written. 

The entire compiler, which was originally coded in RAWOOP language, has 
been transcribed into its own language. This version is currently being 
compiled and checked. The symbolic listing will be included in the reference 
manual. 

It is planned that in addition to the side-by-side listing, a self-loading 
binary deck of the compiler will be supplied. 


Report Prepared By: 


Robert Perkins 
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1103A High Speed Printer Edit Routine 


Specifications 


The following specifications for a High Speed Printer Edit Routine were 
agreed upon at the meeting of the western branch of a special USE Subcommittee 
in Palo Alto on November 19 and 20, 1956. They are based on recommendations 
made by the eastern branch of the Subcommittee in Washington on October 30 
and 31 > 1956. 

General . 

The Edit Routine edits alphanumeric information from core or drum memory onto 
magnetic tape in a form suitable for listing on the High Speed Printer. Any 
of a number of conversion or translation routines may be used to produce the 
alphanumeric characters for the Edit Routine from the binary data. Both the 
Edit Routine itself and all conversion routines are standard USE Subroutines 
and as such are compatible with the USE Compiler. By means of "LOCATE" lines 
in this code, the programmer will use the compiler to select from the library 
those conversion routines he wishes to use. 

The Edit Routine . 

The Edit Routine is a standard USE Subroutine which requires that one argument 
be transferred into it by the calling sequence and that a parameter list be 
available. One entry into the Edit Routine is sufficient to produce any 
number, N, of lines of identical format. Each column in the group of N lines 
requires two words in the parameter list. 

The argument word which is transferred into the Edit Routine by the calling 
sequence is made up as follows: 

XX XXXXX XXXXX 
EF T N P 


P is the address of the first word of the parameter list. 

N is the number of lines of identical format to be produced. 

T is the servo unit on which the output is to be recorded. 

E and F indicate printer control characters as follows: 


If E 35~ 1 


multiline symbol in each of the N blockettes, 


If E^= 1 printer stop symbol in the last of the N blockettes. 

If E^= 1 printer breakpoint symbol in the first of the N blockettes. 

If F = 1, 2, 3 j or 4 fast speed 1, 2, 3> or ^ symbol in the first of 
the N blockettes. 
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The parameter list, stored starting at P, contains a pair of words for 
each column in the group of lines, followed by an all zero word to signal 
the end of the list. Each pair of words in the parameter list is made 
up as follows: 


XX XXXXX XX XXX 
D M S W 
-- ----- XX XXX 

c 

W is the number of characters allotted to the column (width). 

S is the number of spaces to precede the column on the left. 

M is the address of the first word of the data to appear in this column. 

D is the increment to be added to M to obtain the addresses of data for 

succeeding lines of this column. 

C is the address of the first cell occupied by the conversion routine 
which is to operate on the data for this column. 

The remainder of the second word of the pair in the parameter list may 
contain additional information required by the conversion process (such as 
scaling information) or the address where such information is stored. The 
precise form of this second word will be specified by the particular conver¬ 
sion routine involved. 

The Conversion Routines . 

Any number of conversion routines may be available in the library. A "LOCATE" 
line in the program is used to select each conversion routine, needed and to 
give it a symbolic location, C, by which it is referred to in the parameter 
list. Each conversion routine is a standard USE Subroutine which requires 
two argument words. These are the two words from the parameter list with the 
C (i.e. the V address of the second word) replaced by the address where the 
output is to be stored. The output will be a series of 6 -bit excess three 
characters. On exit from the conversion routine Q 05 will be zero if the 
output characters are packed six to a word. Q 35 will be one if the output 
characters are stored one to a word in the rightmost six bits. The leftmost 
thirty bits will be zero. 
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COMMITTEE REPORT 

INSTALLATIONS OPERATIONS COMMITTEE 


This committee was appointed by the Policy Committee and met for the first 
time in conjunction with the eighth meeting of USE at Washington, D.C. on 
9-11 January 1957. The purpose of this committee is to gain some insight 
into the modes of operation contemplated at the various installations 
particularly with regard to input-output systems. The following is a 
resume of the discussion on each of the agenda items as requested by the 
Policy Committee. 

1. Reconsideration of Minimum USE Machine 


Reviewing the definition of the minimum USE machine disclosed that a 
number of the newer members of USE were not aware that the minimum USE 
machine included the modified off-line High Speed Printer-Plotter. 

After considerable discussion of this equipment, the consensus of 
opinion was that the characters on the modified printer are acceptable 
as being standard. However, some disagreement existed on the horizontal 
spacing arrangement which is not standard (6 lines/inch). It did not 
appear necessary nor possible to establish a new standard at this meeting. 
Individual members were encouraged to negotiate with Remington Rand if 
they desired spacing other than the hO-20-6 2/3 lines/inch on the existing 
printer-plotter. 

Talmadge (MSD) expressed the opinion that 5 Uniservos did not appear to 
be a sufficient number for effective operation of the computer and that 
they plan to increase the number of Uniservos on their computer to ten. 

A number of other organizations concurred in this opinion. However, it 
did not appear possible to assure that all members will have more than 
5 servos at some future date. 

The net outcome of the above discussion was the recommendation that the 
specifications for the minimum USE machine remain unchanged. 

2. Verifier 


Because of the importance of this equipment to the integrity of the 
contemplated computing system, this committee recommends to the 
Policy Committee that a letter be forwarded to Mr. Wayne Aamoth from 
each of the USE member installations emphasizing the need for this 
equipment and urging the most rapid delivery possible. Gantner (Ramo- 
Wooldridge) was appointed a committee of one to draft the letter (the 
wording of this letter was later approved by the Policy Committee and 
is to be distributed by the Secretary), Concern was expressed for the 
compatibility of this equipment with the modified Unityper. This matter 
was not pursued further at this meeting. 
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3. a. Tape Handling in the Absence of the Verifier 
b. The Card-To-Tape Converter _ 

Information on tape handling systems were solicited from each of the 
installations represented pertaining to contemplated tape handling 
sys terns. 

Talmadge (MSD) said that in the absence of the verifier they felt 
compelled to go to a card system rather than tapes. However, after 
investigating the card-to-tape equipment its inflexibility prohibited 
its use with the contemplated system. In particular they desired to 
read two cards in order to write one blockette of 120 characters on 
the tape. It was suggested that USE pursue the modification of this 
equipment to provide added flexibility. Since little interest in this 
equipment was expressed by others it was decided not to pursue this 
matter further. 

Several other installations reported that they planned to use cards as 
the primary input to the computer. Plans were to read large volumes of 
cards with the punched card equipment associated with the 1103A. However, 
a general dissatisfaction with the behavior of this equipment was 
expressed by the 1103 users. Because these installations are relying 
rather heavily on the satisfactory performance of this equipment, this 
committee recommends that the USE organization investigate, in the future, 
means for correcting the unsatisfactory performance of this equipment. 

U. Availability of Uniservo Rings 

The question of the availability of tape locking rings to prevent 
accidental writing was covered adequately by Ted Hellwig in the general 
session and was not pursued further at this time (more anon). In regard 
to the requested machine modifications, Earl Joseph added to Ted Hellwig's 
earlier remarks that complete information regarding the status of these 
is expected to be available by February 1, 1957. 

5. Machine Modifications 


A 3-way tape switch was suggested by Dove (MSD) the function of which will 
permit the set up of the Uniservos for the next job while the computer is 
operating. At the time the computer is ready to begin the next job it 
is only necessary to move one switch in order to return the required 
servos to READY status. Because of the lack of interest in this 
feature it was not pursued further. A question was raised concerning 
the functioning of the Uniservo locking ring since this was not described 
in the available literature. The opinion was ventured that this only 
disenabled the writing voltages without suppressing tape motion. In 
order to assure satisfactory performance of this feature, it is 
recommended to the Policy Committee that all USE members forward a 
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letter to Mr. Wayne Aamoth requesting that Remington Rand modify the 
Uniservos so that they respond as "NOT READY" when referenced by a 
write tape command and a locking ring is on the hub and, in accordance 
with a previous request, halt the computer and, further, in order to 
provide the machine operator with sufficient information to supply at 
least one "WRITE" light to inform him when a tape is being written on. 

Dove (Lockheed) was appointed a committee of one to draft such a letter 
(the wording of this letter was approved by the Policy Committee and 
is to be distributed by the Secretary). 

A second class of machine modifications was discussed which might be 
called "added conveniences." 

The first of these was two rows of five lights each on each Uniservo to 
indicate the logical number assigned to each. At the present time, it 
is necessary to resort to such archaic devices as IBM cards mounted on 
a paper weight. It was suggested that a device similar to a digital 
voltmeter might be used which would be easier to read. However, it was 
felt that this might be too extensive a modification to be requested at 
this time. 

The second modification consisted of lights on each Uniservo to indicate 
which of the operations (Read, Write, Move, Rewind, Forward, Reverse) 
are being called for. 

Bauer (WF) suggested that a bell might be provided which would call the 
operator's attention to a computer halt in the event of a programmed 
stop, fault, external wait, etc. A switch should be provided to 
suppress the ringing of the bell if it is not wanted. 

The member organizations represented unanimously expressed the desirability 
of these added conveniences and it is recommended to the Policy Committee 
that each member forward a letter to Mr. Wayne Aamoth expressing our 
desires in this regard. Dove (Lockheed) was appointed a committee of one 
to draft such a letter (the wording of this letter was approved by the 
Policy Committee and is to be distributed by the Secretary). 

It was mentioned that, at the present time, it is necessary to perform a 
"master clear" after rewinding a tape and before removing the tape from 
the servo. Such an operation is not necessary on the High Speed Printer 
and the question was raised as to how the 110 3A might be corrected. 

Earl Joseph (RR) volunteered to investigate this matter and submit a 
report via the USEful Notes. 

6. 32,000 Word Drum 

Spencer (CE)mentioned their machine is to be delivered with 2 logical 
(32,000 words) drums. An EF command is to be used to switch references 
to the alternate drums. Little more information was available at this time. 
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Interest was expressed in this, the card-to-tape, and the File Computer 
as related to the 1103A tape system. It is recommended that the Policy 
Committee investigate the possibility of having a Remington Rand 
representative discuss the technical aspects of this equipment at the 
next USE meeting. 

7. Delayed Program Interrupt 

Burlingame (CE) discussed a modification which he has developed for the 
1103A which uses an EF command to perform a delayed "Program Interrupt" 
to facilitate tracing. The affect of this EF command is to cause the 
computer to jump to F^ following n instruction executions, n being 
supplied by the programmer. In the case where n=l a complete trace is 
effected. However, it is not necessary for the tracing routine to 
interpret the command just executed thereby increasing the speed and 
decreasing the storage required. When n/l a selective trace is effected. 

Respectfully submitted, 

Donald I. Cook, Chairman 





Proceedings of the Mathematics Committee of the USE Organization 


January 9-H> 1957 Washington, D.C. 


The Mathematics Committee met during the regular session of the USE 
organization at the Shoreham Hotel, Washington, D.C. under the chairmanship 
of Dr. James Ward. The agenda for the sessions is given in Appendix A. 

Over 20 persons participated during the span of the meeting, representing 
15 organizations (See Appendix B). 


Wednesday, January 9, 1957 

The keynote address was delivered to the entire USE assemblage of over 
75 persons by Mr. Harry Press of the National Advisory Committee for Aeronautics 
Mr. Press gave emphasis to the advancing importance of the computations of 
autocorrelation and spectral density, summarizing the major terms and relation¬ 
ships associated with these concepts. Following this presentation the com¬ 
mittee retired to discuss informally the content of the talk and the problems 
confronting the computation of these functions. Mr. Press demonstrated an 
extensive familiarity with the topic at hand and ably gave of his many years 
of experience in this area. 

The content of the talk has recently been formalized by Press in 
conjunction with J. W. Tukey as part of a NATO report on instrumentation. 

This contribution has been extracted for a Bell Telephone Systems Technical 
Publication, Monograph 2606 , entitled "Power Spectral Methods of Analysis and 
Application in Airplane Dynamics". This paper is available by request from 
the Bell Telephone Laboratories. 


Thursday, January 10, 1957 

The morning session was addressed by Dr. Lee Spetner of the Applied 
Physics Laboratory of Johns Hopkins University. While Press developed the 
Bpectral density theory as the Fourier transform of the autocorrelation function 
Spetner gave it a physical motivation in its own right by applying power 
spectrum analysis, A thorough consideration was given to the problem of 
digitalizing the problem and the effect of aliasing (folding), resolution and 
reliability. 

Dr. Spetner indicated that he hoped to have this excellent talk 
mimeographed for more formal distribution. 

In the afternoon Werner L. Frank of The Ramo-Wooldridge Coiroration pre¬ 
sented some numerical results in computing autocorrelation and spectral density 
according to the estimates of Bartlett and Tukey. Graphs for a number of 
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examples were exhibited. It was pointed out that both estimates appeared 
statistically to have the same reliability for the cases considered. Also 
the results were consistent with the reliability limits computed by the 
techniques of Tukey. Appendix C contains a summary of the theory involved 
in these computations. This was prepared by Dr. P. Curtis of The Ramo- 
Wooldridge Corporation and the University of California. 

Following Frank, Joseph Carlson of Lockheed Missiles presented his 
paper, "Transient to Frequency Response", (Appendix D). Mr. Carlson indicated 
that he hopes that time will be available to him in the future to complete his 
numerical studies. 

At this point a number of business items were considered. The Policy 
Committee informed us that the Mathematics Colloquium obtained full status 
as a standing committee and it was necessary to organize more formally. The 
content of this discussion is reflected in the recommendations made to the 
Policy group. This is contained in Appendix E. 

The balance of the afternoon was spent in discussing the specifications 
for a complete package program for finding autocorrelation and spectra. 
(Appendix F) Because of the proximity of Dr. Spetner, Mr. R. Rich of APL 
suggested that his installation accept this responsibility. 


Friday, January 11, 1957 

The morning session was devoted to general and open discussion regarding 
current activities at the various installations. A report of FAP and a 
matrix package was given by T. Dewey of Lockheed. Also discussed was the 
complex floating point interpretive routine of APL. 

It was suggested that the chairman send a letter to each installation prior 
to the next meeting requesting a list of mathematical subroutines wanted by 
each group. 

In the afternoon the Policy Committee announced its decision in regard 
to the recommendations passed to it. 

1. The chairman of the Mathematics Committee is James Ward, Holloman. 

2. The theme for the next meeting will be Ordinary Differential Equations. 

3. The committee is not committed to provide a keynote speaker to the 
entire USE group at each meeting. 

4. No provisions are to be made to make honorariums to speakers. 

5* Applied Physics Laboratory will prepare a program for computing spectral 
density according to the specifications submitted. 

Submitted by 



Werner L. Frank 
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USE ORGANIZATION 

AGENDA OF MEETINGS OF MATHEMATICS COMMITTEE 
Shoreham Hotel, Washington, D.C. 
January 8-11, 1956 


Theme: Spectral Analysis 

Chairman: Dr. James Ward, Holoman Air Force Base 

Wednesday, January 9 , 1956 
1:00 P.M. Keynote Address 

"Introduction to Spectral Analysis" 

Mr. Harry Press, National Advisory Committee for 
Aeronautics 

3:30 P.M. Discussion of Keynote Address 

Thursday, January 10, 1956 
9:00 A.M. "General Problems in Spectra" 

L. M. Spetner, Applied Physics Laboratory 
Johns Hopkins University 

12:00 Noon Lunch 

1:30 P.M. "Frequency Response from Transient Response" 

Joseph Carlson, Lockheed Missiles 

3:30 P.M. "Computational Aspects of the Autocorrelation Function and 
Power Spectra" 

Werner L. Frank, The Ramo-Wooldridge Corporation 

Friday, January 11, 1956 
9:00 A.M. Business 

a. Report to Policy Committee 

b. Plans for Mathematics Committee 
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Participants at Mathematics Committee 


Werner Frank 
Harry Press 
Jim Ward 
Gray Pyle 
W. Barkley Fritz 
Richard Zemlin 
Nora Mutin 
Joseph Carlson 
Harry Shaw 
Irving E. Gaskill 
Michael Tikson 
D. P. Squier 
R. McNaughton 
R. A. J. Gildea 
V. J. Harackiewiez 
Margaret Cannon 
John F. O'Connell 
Bernice Bender 
Lee M. Spetner 
G. B. Knight 


Ramo-Wooldridge 

NACA 

Holloman 

White Sands Proving Ground 

WestJLnghouse 

Remington Rand 

Remington Rand 

Lockheed Missiles 

APL 

Corps of Engineers 
Wright Field 
Remington Rand 
RCA Waltham 
RCA Waltham 
Remington Rand 
NSA 

American Bosch Arma 
O.R.O. 

Applied Physics Lab. 

Union Carbide Nuclear Co. 
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Estimation of the Power Spectrum of a Stationary Stochastic Process 


P. Curtis 


Let x(t), -oo <t <co , he a sample function from a wide sense stationary real 
values stochastic process with a constant expected value |i. Let y(t) - x(t) - n, 
then E jjy(t) y(t+s)J - R(s) is independent of t and is called the autocorrelation 
or covariance function of the process. If we assume R(s) is continuous, then R(s) 
has a representation as a Fourier-Stleltjes transform 


R(s) - J e 2asi ^ d[F(X)] • 


If in addition R(s) is assumed to be integrable on the real line, 


R(s) - J e 2«siA f (^j d X . 


The function f(X) is called the spectral density function or power spectrum of 
the process and is the function we wish to estimate. f(X) is an even, continuous, 
integrable function. For details of these results see [V] , chapter 11. 

Suppose we now sample the process at integral values of t obtaining the sequence 
x(n), n ■ 0 + 1, + 2, ... . Under the assumption that R(s) is integrable, it can 
be shown that the discrete process x(n) has a spectral density function f^(X) 61X1,1 
that 

£ 

R(n) - f f (X)dX • 

4 

f^(X) 18 obtained from f(X) b y essentially "wrapping f(X) around the unit circle. 
Explicitly for 0<X^i> 


^(X) - f(X) +2 [f(k -X) + +X)] / 


^(-X) - *i(X>* 
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is integrable on (~£,^) but is not necessarily continuous. 

If we now sample the process x(t) at an arbitrary interval 0 , the above formulas 


become 


r R(n 5 ) 


where 



2jm 


5 iA 


tc (A) *A 


00 


f c (A) - f(A) * [*(g -A) + f(| *A)} 

k=l 

for O^X^ f ^ ( _ X) m f ^ (X) • 

% 

As before the function f^ (X) is called the spectral density function of the 
discrete process x(n<5)- 

In practical situations one tries to estimate f(X) by first sampling the 

record of data at a convenient interval 5 and then performing some mathematical 

operations on the sampled data. Once this sampling has been performed it is 

evident that any estimates are really only estimates of f ^ (X) • Therefore some 

remarks as to the behavior of fr- (X) as <5-*0 are in order. If we define 

f c (X) “ °> !Xl> > then x(X) “ ll ra f c (X) In the mean of order one. If 
O . 0 &—>0 0 

one assumes that f(X) 1® dominated by a monotone decreasing integrable function 

one can say more, namely that f- (X) iB continuous (except at |Xi ■ ) and 

O *0' 

lim fr (X) " f(X) uniformly in X • 

6-+o o 

Let us return to the case when C> ■ 1. We wish to estimate f^X)* This 
has a Fourier series given by 


+oo 


R(n) e 


■2jtnlX 


oo 


-oo 


R(0) + 2 R(n) cos 2itnX 
n=l 


which will not in general converge to f^X)’ In practical situations we can only 
estimate R(n) as well as f^CX) since only a finite record of data is available. 
Let x(k), k ■ 1, ... N be the sample record. 
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N 

Let ^ = i x ( k ) be the sample mean. Form y(k) - x(k) - k - 1, ... N. 

k**l 

Two common estimates of R(n) foi: n » 0, 1, ... m are 


N-n 

= I y( k ) ^ k + 

k=l 


and 


N-n 


V“> ‘ sfe 


y(k) y(k + n). 


k=l 


For behavior of these estimates in the limit see DO In any case the reliability 
of these estimates decreases rapidly as n increases. Therefore m should be chosen 
very much less than N. For a discussion of these matters see [j2, 5, 6, 7^]. 

The problem of estimating f^(A) boils down to that of estimating a function 
for which one has estimates of the Fourier coefficients. Since even in theory the 
Fourier series does not necessarily converge to f-^A); some summability method 
is called for. This amounts to determining multipliers A n m to be used in estimates 
of f-^A.) of the form 

m 

/-,\ Ao R, (0) + 2 ;> A R 4 (n) 008 2imA • 

(1) ■ / K),m i' ' / yv -n,m i' ' 


n* 


Here either R^(n) or Rg(n) may be used for the coefficients. When 5 t 1> estimate 
(l) becomes 

ra 

d') Vn.6V 0) * 2 C^ n ,m V n > cob 2nnA . 

n=l 

If A n m ■ (l - jj^-^then (l) becomes the arithmetic mean of the partial sums 

of the Fourier series estimate cjf f^A)' an estimate proposed by Bartlett in [YJ. 
Tukey £Y] has proposed multipl/ers of the form 

A ■ .54 + .46 cos ^ 


A * «04. 

m,m 


n / m 







The actual formula written in the form of (l) for Tukey's estimate at the frequency 
points \ k 


2m 


j k = 0, 1, •••in Ls 


( 2 ) 


m-1 

R 2 (0) + 2 ^>' (.54 + .46 cos ™ ) R 2 (n) cos + (-l) k .08 R 2 (m) . 
n=l 


That (2) is equivalent to the formula for Tukey's estimate given in [^3 or 'fj may 
be immediately verified. For the convergence behavior of (l) under quite general 

hypotheses see DO 
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TRANSIENT TO FREQUENCY RESPONSE 


Research Memorandum RM-(66-10)-PA2 
U January 19^7 


Developed by 
J. Carlson 

for the USE SPECTRAL ANALYSIS SYMPOSIUM 
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The numerical method of converting 
Transient to Frequency Response 
given herein was developed by the 
author while acting as a research 
engineer at the Jet Propulsion 


Laboratory 
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Abstract 

A brief review of the mathematical aspects of the frequency response 
method is given. The paper is ooncerned with the relation between the 
Fourier Series and the Fourier integral and the relation between the 
Fourier integral and the Laplace Transformation. 

A numerical method for finding transducer frequency response given 
the transducers output time history is presented. An RC network is used 
to illustrate the application of this machine method. 
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Introduction 

Tiio relationship between the discrete amplitude and phase angle 
spectrum arising in the Fourier series representation of a periodic 
function and the continuous amplitude and phase angle spectrum arising 
in the Fourier integral representation of a function that need not be 
periodic is reviewed. Also considered is the connection between the 
Fourier integral frequency spectrum and the amplitude and phase angle 
charts which occur in the Nyquist theory. To point out the fundamentals 
of frequency response methods, the transfer function of an RC circuit is 
found using the Laplace Transformation and elementary network theory. 

The transfer function is then converted to a Fourier frequency function 
so that phase and amplitude may be determined analytically, A general 
numerical method (assumes the transducer is excited by a step input) is 
developed to compute phase and amplitude for an arbitrary transducer out¬ 
put, The method is applied to the RC circuit output and the numerical 
and analytical phase and amplitude charts are compared. 


-1- 
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Fourier Trans Torn 

V.'o begin with the complex fcv..i of the Fourier ..•erica since it is 
usually more convenient to work with than the sine and cosine form. The 
expansion for a time function E 0 (t) is given by 

«v> - . 

j fj L 

(1) ?.<'•> = £ e /= z.r,/ T 

-“3 

where the frequency of E 0 (t) is p and the period is T. It is easily 

verified that the Fourier coefficients a are 

n 

(2) a n = jr f trjti 

-Vz. 

It is customary to plot line spectra from equation (2) as follows: 


Frequency 

-6/b _ -3/b o <-/* 

Since a n is usually complex, a plot of phase as well as amplitude of a 
may be drawn (The discrete curve has been chosen at random to illustrate 
the method of graphing amplitudes with frequency). Inspection of the 
amplitude spectrum shows that a facility which transmits faithfully all 
frequencies up to say 3/’> will reproduce with reasonable accuracy the time 
function E 0 (t). 
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Equations (1) and (2) could ho nurd in much Iho same way as the 
Laplace Transformation is used in the solution of differential equations, 
but only the steady state solutions would be found in this way. Use of 
the Fourier series representation of the time functions which occur in 
differential equations with constant coefficients implies that the tran¬ 
sient solutions are not desired. When the periodic solutions of a dif¬ 
ferential equation are required (see limits of integration in equation (2) ), 
the only solutions one can find are the steady state solutions. 'When the 
transient solution is not of short duration, this becomes a serious restri¬ 
ction upon the application of the method. Thi3 difficulty is overcome by 
the introduction of the Fourier integral. The equations (l) and (2) have 
the form 


J UJt 


(3) E 0 (£) — Z " ) E 0 (ujJ) e dux 


c 

E 0 (ujj) — f 


E 0 (t) e 


— %) C*J t 


when the frequency^ approaches zero (the frequency in radians per second 
uJ has replaced the independent variable.•«• These equations define 
the Fourier integral representation of the function E_(t). The factor 
2n has been introduced so that the Laplace Transformation is the same as 
the Fourier Transformation when s is replaced by loj" . A continuous 
amplitude and phase angle spectrum could be drawn from E 0 (u>J ) in equation 
(U). The significance, physical interpretation, and use as applied to 
network response remain exactly the same as the series spectrum. 


* "Communication Networks", Guillcmin, Vol. II, page I462. 
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RC Circuit Analysis 

The input voltage is assumed to be a unit step and the capacitor 
is initially uncharged. 

A aAAA/\____ 

« r t 

E.lt) . C E„<t) 

t ~ L _ T t 

Summing the voltage drops around the circuit 

t 

c5) E l ft) = R l + £ IL dt = H i + £. It) 

o 

Making use of the Laplace Transformation 


( 6 ) E l (*,) = ft (.W + - F?i(^)+ E 0 M 


The transfer function T(s) is defined by 


El (-U,) 



In equation form 


(7) 


T(-&) ~~ 


E 0 (*) 


Since the input is a unit step function 


Eo( A ) 


( 8 ) 


Eo (•*') — 


/ RC -A» 

Taking the inverse Laplace Transformation 


Ejt) = /- e 


r 


-H- 


(9) 
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As already pointed out, the 1‘ourior frequency function corresponding 
to the transfer function of the above RC network is found by replacing o 
byre j . The frequency vector T(a>J ) then becomes 

( 10 ) T =• ---— 

/ y- /pc^J 

The phase and amplitude of T(ajJ ) are 

_ // ^ 

(11) amplitude ■ ( I c 

(1.2) phase ■* *" 

It is now evident that the output frequency spectrum of E Q (tuj ) is reduced 
in amplitude by the magnitude of T(^jJ ) and i3 decreased in phase angle 
by tan'^RCuJ. At low frequencies u) , all input frequencies of E Q (ajj) are 
passed and there is very little phase shift—the single delay T(o->J ) acts 
as a low pass filter. It is along these lines of reasoning that the con¬ 
cept of amplitude and phase is used in filter design. 

Transient to Frequency Response 

The phase and amplitude in equations (11) and (12) are easily found 
analytically for E 0 (t) and E^(t), but the determination of system charac¬ 
teristics become difficult for more complex transducers. A general numer¬ 
ical method wliich applies to a system having a step input of amplitude 
E^(NAt) and a graphical output time function E Q (t) which settles at t=!!At 
to the constant value E^(NAt) is found as follows. Let <V be an arbitrar¬ 
ily small positive constant and define X and Y by 
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( 13 ) X-jr = / e~ UJJt E./t) e^dt 

O 

Making use of the fundamental theorem of the calculus and dropping <V 

/V C^J m 

. .. 5 , - __ ^ _ . — UjJ/vlAC _ — ujJo^At 

(lh) X— J K - £. e o ('yvat)e + e 

/ A/y/ 

Part of the right member of the above equation may be simplified 

( 15 ) ^ c&-k,Q+-Le>^MQ+(c*^NB Certi:B-'O^Ne 

AV+/ 

where 0 -wat. With this simplification in (1^), X and Y become 

A/ 

(16) X-^~ Ei(A/At) (^/Vec^/e +c#<^ /ve) 

/ 

A/ 

(17) K—fo (^At)/ 4 ^e^we+ £ E- L (N&t)( cot +6 

/ 

The amplitude of the input frequency vector is 

CO . 

(18) Amplitude of E-^(NAt) (WAt) 

/ 

It follows that 

(19) Amplitude of T(to0 )- (/Vat) ^^ 2 " / " K 

(20) Phase of T(a_»0 )"Phase ( X — J Y) "E ^ © •+■ 90 

It was planned to include a graph of amplitude versus frequency which 
would compare the exact amplitude given by equation (11) with the approx¬ 
imate amplitude given by equation (19)• Results were not available in 
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time for presentation at the USE mootin';. The numerical evaluation of 

the Fourier integral in equation (13) is not new (see recent journals 

of the I.R.E.). The writer's contribution is the derivation of equations 

(19) and (20), using an algebraic rather than a geometric approach. 

« 

A few remarks may be stated concerning the form of the data. Eighty 
equally spaced transient ordinates (N=80) taken from the output trace 
should be sufficient. A sinusoidal time function will be poorly described 
if less than four ordinates per cycle are measured from E Q (t). This means 
that © should be taken less than 90 degrees. The E 0 (n^ t) can always be 
selected so as to satisfy — / ■£. E a ^ / . 
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Appendix E 


REPORT OF THE MATHEMATICAL COMMITTEE FOR THE WASHINGTON MEETING 


January 9-11, 1957 


The theme of this meeting was Spectral Analysis. There were four colloquia 
and a business meeting. The first colloquium was the keynote address to the 
entire USE assembly. Attendance at the other meetings ranged from 12 to 22 people. 
The speakers were: 

Harry Press, NACA Langley Field - Keynote speaker 
L. M. Spetner, Applied Physics Laboratory 
Werner L. Frank, The Ram©-Wooldridge Corporation 
Joseph Carlson, Lockheed Missiles 

Each of these made very excellent presentations. Few of the committee 
members knew much of the topic before they came but feel they have learned a great 
deal. Details of the talks will be given in the minutes of the Committee. 

The Mathematical Committee wishes the Policy Committee to take action on the 
following items: 

1. To select a chairman for the Mathematical Committee. The Mathematical 
Committee nominates 

James A. Ward, Holloman 

David Young, The Ramo-Wooldridge Corporation 

Werner L. Frank, The Ramo-Wooldridge Corporation 

2. To select a theme for the next mathematical colloquia. The Mathematics 
Committee recommends 

a. Ordinary differential equations 

b. Reports on status of the programs of previous themes: 
curve fitting and frequency analysis 

3. To rule on the desirability of the keynote speaker being furnished 

by the Mathematical Committee at the next meeting, or at each meeting. 
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i|.. To rule on the payment of an honorarium to invited speakers. If such 
is desirable, should it be paid by Remington Rand or by the Host 
installation? 

5 . To act on the following recommendations: 

The Mathematical Committee recommends: 

a. An 1103A program from spectral analysis be written to 
conform with the specification given below. 

b. The task of writing this be assigned to APL (APL has 
announced willingness to do so.) 


James A. Ward - Temporary Chairman 


Werner L. Frank - Secretary 






Appendix F 


SPECIFICATIONS FOR PROGRAM FOR AUTOCORRELATION AND SPECTRAL ANALYSIS 


1. The program should follow the Tukey method. 

2. The program should be far the minimum 1103A and for core 
storage. 

3. The input and output routines should not be included. 

The data should be assumed to be in a specified place and 
the answers be left in a specified place. 

4. The data should be limited to 4 decimal digits and all 
computations should be in fixed point. 

5. The number of lags should be left as a parameter.(m) 

6 . Tfre data storage (N) should follow the lag storage space 
so that the data storage aould be longer for a small 
number of lags. 

7. The output should include the mean, the autocorrelation 
result, and the spectral density. 

8. The coding Bhould be sectional to permit easy modification 
and insertion by the using installations. 

9* Consideration should be given to cross spectrum and 
pre whitening. Indication should be given if parts 
of the package can be used for cross spectrum and how 
pre whitening will fit into the package. 





•* 
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Tentative Schedule for USE Meeting, April 1957. 


Wednesday, 24 April 1957: 

All days Policy Cocmittee 


Thursday, 25 April 1957: 

9:00 General Session 
12 s 00 Lunch 
1:00 Committee Meetings 


Friday, 26 April 1957: 

9:00 Committee Meetings 
12:00 Lunch 
1;00 Policy Committee 
2:00 General Session 








Tentative Agenda for April Meeting 


A. Policy Committee 

Approval of minutes 

2. Set final agenda 

y> 3. Action on committee reports from last meeting 
^ 4. Report of subccmaittee on definition of non-voting 
members {Don Gantner). 
v 5. Revised statement of policies 
ip 6. New Ccranittee chairmen 

f 7 7. Scope of Useful notes (Ltr. Kennedy 2/11/57)= 

f 3 8. Distribution of revised committee reports 
(Ltr. Kennedy 2^22/57). 

f,o 9. Action on Bull (Gantner). 

T 10. Action on committee reports from this meeting 
11. Status report on Programming Manual 
(si.$ 12. Status report on machine modification requests 


B. Program Development Committee 
(*$>£ 1. Catalog of USE routines 

Ppc2. Method of revision of USE routines (3/11/57) 

3. Collect and formalize standards for coding and writeup 

4. Recomoend action on Burlingame^ programed program 
interrupt 

5. Progress reports: 

ft> 1 ' a) USE Compiler 

b) Generalized Print Edit Routine 


ft) 


^ ffu 





C. Mathematics Colloquium 

1. Ordinary Differential Equations 

2. Report on curve-fitting routines 

3. Report on frequency analysis routine 

D. General Session 

1. Announcement of Agenda 

2. Announcement of committee chairmen 

3. Univac File Computer (W. Sheldon Lewis) 
4 -. Card to tape converter (Richard Acuff) 






To Policy Committee Members: 

The attached "Statement of Policies" has been submitted 
by R. P. Rich for the consideration of the Policy Com¬ 
mittee. 




W. E. McVicar 

Executive Secretary, USE 

Remington Rand Univac 

Univac Park 

St. Paul If, Minnesota 


WEMslos 





Statement of Policies 


1. Name. 


This organization will be known as the Univac Scientific 
Exchange (USE). 

2. Purposes . 

The purposes of USE are: 

2.1 Exchange of ideas and information concerning 
programming and coding for the 1103A. 

2.2 Coordination of voluntary preparation of routines 
of common interest, and of a coranon language for their exchange. 

2.J Recommendation of machine changes and additional 

equipment. 

3. Voting Membership . 

Membership in USE is voluntary and by installation. An 
installation becomes a voting member upon presentation to the 
Executive Secretary of 

a) application for membership, and 

b) evidence that the installation now owns 

or rents an 1103A or has placed a firm order to do so. 

l ^ 

4. Non-Voting Membership . 

To be reconsidered at April Meeting. 

5. The officers of USE shall consist of a Chairman and an 
Executive Secretary. Each must be a member of a voting member 
installation. Each is elected by a plurality vote of the Policy 
Committee for a term of one year beginning 1st April. 

6.1 The Chairman will officiate at all general sessions of USE 
meetings. He will be responsible for the preparation of a tentative 
agenda for each meeting of USE and will submit it to the Executive 
Secretary for reproduction and distribution to the membership before 
the meeting. 

6.2 The chairman will also serve as chairman of the Policy Committee 
and will be a member ex officio of all other USE committees. 

6.3 The chairman may appoint a chairman pro tern at any time. 



6.4 The chairmanship will not remain with the same member 
installation for two consecutive years. 

7. The retiring chairman will be an ex officio mamber of the 
Policy Committee for a period of one year after quitting office 
unless, at the option of his installation, he becomes the regular 
representative of his installation during that same period. 

8.1 The Executive Secretary will reproduce and distribute the 
minutes of meetings, committee reports, the tentative agenda for 
USE meetings, reports of USE routines. Useful Notes, and such 
other items as the Policy Committee may direct. 

8.2 He will process applications for membership in accord with 
Sections 3 and 4 and requests for attendance at meetings in 
accord with Section 9. 

8.3 He will be an ex officio member of the Policy Committee and 
will provide at each meeting a complete reference file of official 
USE records and correspondence. 

8.4 He will serve as Chairman of the Publications committee and 
in that capacity may refuse to distribute through USE channels 
anything which does not meet the standards set up by USE. 

9. General meetings of USE will be held at the discretion of the 
Policy Committee. Remington Rand will act as host at the meetings, 
will provide suitable accommodations for the meetings, and will 
make housing arrangements or provide information concerning 
available housing. 

Each member installation in turn will act as host installation 
and will provide a recording secretary, who shall be a stenographer. 

Any member installation may invite guests to general USE 
meetings subject to approval by the chairman and any special require¬ 
ments established by the Policy Committee. 

10.1 The governing body of USE is the Policy Committee. It consists 
of one representative from each voting member installation, the 
chairman of USE as chairman, and ex officio members as specified 

in Sections 7 and 8. 

10.2 It is the responsibility of the Policy Committee to guide the 
activities of USE into productive channels. All authority for 
decision in USE matters resides in the Policy Committee unless 
explicitly delegated by that body. 
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10.3 Meetings of the Policy Committee will be closed, except 
that by a majority vote of the committee particular sessions 
may be open to the public or to specified individuals. 

10.4 The Policy Committee will make up the final agenda for 
each meeting and assign items to committees. It will consider 

all committee recommendations and decide on the action to be taken. 

10.5 The Policy Committee will meet at each general USE meeting, 
and may meet at other times at the discretion of the chairman. 

11. A quorum of the Policy Committee will consist of the voting 
members present at a meeting held concurrently with a general 
USE meeting, and will consist of at least 6of. of the voting membership 
at any other meeting. 

At least 2/3 "yes” and no more than 1/4 "no" of those present 
shall be required to pass a motion in the Policy Committee. Election 
of officers is by plurality vote, as specified in Section 5« 

12.1 The Policy Committee may form and disband working committees 
as the need arises. Such committees will consider any agenda items 
assigned to them as described in Section 10, and may at the discretion 
of the committee chairman consider other items in the same general 
field. 

12.2 Each chairman of an active committee will make an oral report 
to the general USE meeting which will outline the subjects discussed 
and will contain the recommendations of the committee. 

12.3 Each chairman will also submit a written report to the Executive 
Secretary within a reasonable time after the meeting for distribution 
to the members of USE. If, upon receipt of the written report of 
the chairman, any member of the committee feels that it is incomplete 
or erroneous, he will communicate directly with the committee chair¬ 
man, who will submit an amended report to the membership at the next 
meeting. 

12.4 These committees will normally meet concurrently with the 
general USE meeting. The chairman of the committee may call a 
meeting at any time providing that at least one week*s notice is 
given to each committee member for each meeting that is not held 
during a general USE meeting. 

12.5 Meetings of these committees will normally be open, and invited 
guests may participate by direction of the chairman. 
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12.6 Terms of committee chairmen will end on the 31st of March 
following appointment. A committee chairman may be reappointed. 

12.7 There are at present three standing committees: The Program 
Development committee, the Publications committee, and the 
Mathematics Colloqu ium. QeMft , 

13. The function of the Program Development Committee is to 
exchange programming ideas, information, and techniques, and to 
avoid duplication of effort where possible by voluntary cooperation 
in programming work. 

14. The function of the Publications Committee is to set up and 
maintain proper standards, of communication between member installa¬ 
tions through USE channels. Each installation will have a member 
of the Publications Committee, who will be responsible for seeing 
that any material submitted to USE from his installation meets the 
relevant standards. 

13. The functions of the Mathematics Colloquium are: l) exchange 
of working codes for mathematical subroutines; 2) description of 
working experience with existing mathematical subroutines; 3) 
discussion of promising mathematical methods with the idea of 
developing subroutines using these methods; 4) preparation of 
specifications for mathematical subroutines and recommendation 
of a member installation to provide a working machine program. 

The Colloquium will have a general subject for each meeting 
chosen by the Policy Committee, usually upon recommendation of the 
Colloquium. 





High Speed Printer Edit Routine 



Wright Field Progress Report 
19 April 1957 


The High Speed Printer Edit Routine has been written and punched on cards in 
preparation for checking on an II 03 A. Some preliminary checking has been done 
on the Wright Field 1103. In addition, an octal conversion routine has been 
written, punched on cards, and also partially checked on the Wright Field II03. 

Some modifications have been made in the specifications produced by the USE 
Subcommittee at Ihlo Alto in November 1956. No further modifications are anti¬ 
cipated. The following specifications for the off-line fixed block version are 
therefore expected to be final. 


Edit Routine 

The Edit Routine is a standard USE subroutine which edits alphanumeric informa¬ 
tion from core or drum memory, preparing magnetic tape suitable for listing on 
the off-line High Speed Printer. Any of a number of conversion or translation 
routines may be used to produce the alphanumeric characters for the Edit Routine 
from binary data. 


The Edit Routine requires that one argument word be transferred into it by the 
calling sequence and that a parameter list be available. One entry into the 
Edit Routine is sufficient to produce any number of lines N, less than 1000, of 
identical format. Bach column in the group of N lines requires two descriptive 
words in the parameter list. 


The argument word which is transferred into the Edit Routine by the calling 
sequence is made up as follows: 

X X XX XXX XXXXX 
F E T N P 


P is the address of the first word of the parameter list. 

N is the decimal number of lines of identical format to be produced. 

(1^N^999) 

T is the decimal number of the servo unit on which output is to be 
recorded. (l^T^lO) 

E and F are octal digits which indicate that printer control characters 
are to be written as follows; 



F — 1,2,3, or 4, a fast feed 1,2,3, or 4 symbol is placed in the 
first of the N blockettes. 

E ^2 — 1, a multiline symbol is placed in each of the N blockettes. 
E^ — 1 , a printer breakpoint symbol is placed in the first of the 
N blockettes. 

E^q = 1, a printer stop symbol is placed in the last of the N 
blockettes. 





A block of information is written on tape as soon as it is complete. 

A change in the specified servo unit will cause the Edit Routine to write a 
partially filled block if it exists before this change is accomplished. 

When special symbols are to be written, the total number of characters avail¬ 
able for blockette construction is 120 minus the number of symbols used. 

The parameter list which is stored beginning at address P contains a pair of 
parameter words for each column followed by a pair of control words P^ and Pg 
to signal the end of the list. P^_ is always zero. If P 2 — 0, a partially- 
filled block is not written at the end of N blockettes. If P2^0, a partially 
filled block is written at the end of N blockettes. 

Each pair of words in the parameter list is made up as follows: 

XX XXXXX XXX XX 
D M W S 

. XXXXX 

c 

W is the decimal number of characters allotted to the column. (1^W^120) 

S is the decimal number of spaces to precede the column. (0^S^ C 9) 

M is the address of the first word of data to appear in this column. 

D is the octal increment to be- added to M to obtain the addresses of data 

for succeeding lines of this column. 

C is the first address occupied by the conversion routine which is required 
for data in this column. 

The remainder of the second word of the pair may contain additional information 
required by the particular conversion routine, such as scaling, or the first 
address of additional information required. The precise form of this word will 
be specified by the particular conversion routine. 

The Edit Routine generates a calling sequence which transfers this pair of 
parameter words into the particular conversion routine with the address C replaced 
by the address at which the conversion routine is to store W results. 


Conversion Routines 

Any number of conversion routines, which are also standard USE subroutines, may 
be available in the library. A "LOCATE" line in the program is used to select 
each conversion routine required and to assign a symbolic location, C, designated 
in the parameter list. Each conversion routine requires two argument words, 
which are transferred into it by the Edit Routine. These two arguments are the 
two words in the parameter list with C (i.e., the v address of the second word) 
replaced by the address at which the conversion routine is to store ¥ results. 


2 



The results from the conversion routine will be a series of 6-bit excess three 
characters. On exit from the conversion routine will be zero if these 
characters are packed six to a word. Q,^ will be one if these characters are 
stored one to a word in the rightmost six bits, with the leftmost thirty bits 
being zero. 
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11Q3A MODIFICATIONS 
REQUESTED BY USE ORGANIZATION 
23 April 1957 



REMINGTON RAND UNIVAC 
Division of Sperry Rand Corporation 
Sto Paul 0 Minnesota 





FUNCTIONAL DESCRIPTION OF 1103A MODIFICATIONS 
(Requested by USE Organization) 


Modifications Which wm_B e .PerfcmnecLat 

lo Uniservo "Not Ready ** - The Tape Control Unit (TCU) will be modified to 
simplify starting the operation of a given Uniservo if it is probed when “not 
ready". The Uniservo "not ready" condition will be changed from a B-Fault to an 
Input/Output Lockout. The following results would ensue: 


Cause of "Not Ready" Condition 
a. power off 

bo attempted write on ringed tape 
c„ door open (changing tapes) 


logical selection of Uniservo 
not made 


wait on current EF 

welt on current EF 

wait on next ER. EW. or EF 
(retaining select bits in TCR) 

wait on next ER. EH'. or EF 
(retaining select bits in TCR) 


In addition,, one light on the control console would indicate that a 
Uniservo had been referenced in the "Not Ready” state. 

The modifications to the tape control (70.000 cabinet) would provide a 
different type of computer stop. "Not Ready" condition would be changed from 15- 
Fault to a computer wait. The cause of "Not Reedy" condition can be corrected 
end the program resumed without a master clear of the central computer. 


2. Modify Tape Change Procedure - To provide tape Change without the require- 
sient of "Master Clear*, recovery from the resdnd lock is automat ice lly provided. 

3. " immediate".B-Fault Stop - To eliminate operational difficulties associated 
with card and tape input/out'put equipment, a change is proposed to provide 8 stop 

ar. soon as possible to the computer operation upon detection of a B-Fault. 

An external fault path for pulses from the B-Fault detection circuitry 
will be added. By resynshronising the D-C line now present ss an External Fault. 






s stop pulse would directly trigger the otop flip-flop 0 This additional path 
eliminates the relay actuation time now required te stop the computer« This 
system would operate as scon as a fault pu.se has been produced either internelly 
or by an input/output device,, 






assignment of each Uniservo would be indicated by an in-line digital read out 
unit controlled by a third deck on the logical selection switches. The operators 
indicators will be neons operated from the circuits peculiar to eaci Uniservo. 

The panel will resemble Uniservo 11 in the styling and electrical characteristics. 

2. Addition of a Commuter Stop Signal Bell ° The proposed system would add 

s bell under the control of an on=of£ switch on the operator 0 * console to indicate 
that the computer had stopped, whether the stop be a programmed stop, a ’.omputer 
fault, or an internal or external wait. 

The proposed system would add a re-^triggerable delay flop Q°shc. oulti- 
vibrator]) with a period of 5 seconds. This cireuit would be triggered by o>ach 
“Advance PAK" pulse. The output would energise a relay,, which controls t!# signal 
bell. 

3. Modify Present Overflow Stop « The proposed system would change tie over*? 
flow stop for the Multiply-^Add, divide check stop 0 and characteristic ever! aw 
^floating point operations!) to e Minicomputer stop, in' the above cases, th Program 

i * 

Control is transferred to a fixed address CF- 5 ). The following sequence of oper¬ 
ations occur: 

1. Stop the Computer 

2. Clear ASC 

3. Clear SAR , - 

4. Set UPD to 7 

5.0 Wait two microseconds 
6. Set SAR to F»5 

To Initiate a Reid subcommand end supply a resume to clock rate control. 
An operators control would be. added to switch the new feature on and off. 
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(Instruction Code 06) - To facilitate 


starting of the loading routine, a new instruction is proposed. This instruction 
is to change the abnormal drum setting to the normal drum setting automatically. 

This instruction is normally used after the loading routine (stored in the abnormal 
drum section) is transferred to the high speed storage. The use of this instruction 
would allow a complete loading sequence from cue start of the computer by the oper¬ 
ator without manual intervention. Circuitry is added to replace a relay which con¬ 
trols the Coincidence Lockout flip-flop. This fUp-flop is set manually by the 
abnormal drum switch. Clearing of this flip-flop '.a the normal drum portion is 
by s master clear or by instruction code 06. Only ibe operation code is used, the 
U and V addresses are ignored. 

5 . m, Two Inter-Change Instructions (Instructior. Codes 10 snd 20) - It is 
proposed to add two instructions, the first to place the U portion of a given word 
into the V portion of a second word end the second instruction to place the V 
portion of a given word into the U portion of a second wore.. In both cases the 
remainder of the word is not to be disturbed. The 10 instftttion will place the 
U portion of (C) into the'V portion of (V). 

1. Read (U) into X register. 

2. Interchange the U and V portions of the X register 

3. Transmit VAK to SAR. 

4. Partial write the low order bits (0 through 14) of he contents 
of the X register in the memory address currently sired in SAR. 

Instruction Code 20 is added to place the V portion of (!>' into the C 
portion of (V). 

1. Read (U) into X register. 

2. Interchange the U and V portions of the X register, 

3. Transmit VAK to SAR. 

4. Partial write the middle order bits (15 through 29) of th contents 
of the X register in the memory address currently stored i SAR* 





STATUS OF 1103A PROGRAMMING MANUAL 


The writing of the manual has been divided Into three parts: the 
central computer, input-output, and magnetic tape. The final manuscript on 
the first part vill be turned over to the Sales Department and USE members 
for editing by May 1st. This vill be followed by the final manuscript on the 
input-output section excluding magnetic tape by May 10th. 

Tests to determine optimum programming time on the fixed block 
mode for magnetic tapes are now being performed. The results of these tests 
vill be incorporated in the complete description of magnetic tapes. 

A manuscript of magnetic tape will be furnished to the Sales 
Department and USE members for editing by the end of May, according to 
present plans. 


April 17, 1957 

Information Science Department 
Research Division 


Remington Rand Uni vac 







April 29, 1957 


USE Members: 

The following is an attendance list for the USE Meeting at Dayton: 


Holloman Air Development Center: 

M. Green 
B. McCrossen 

John Hopkins University/APL : 


J. Ward 
R. Tantzen 


R. Rich H. Shaw 

A. Stone 


Boeing Airplane Co. : 

D. Cook 

Lockheed Missiles : 

R. Talmadge 
B. Dove 


R. Carriker 


T. Dewey 
R. Rudin 


Wright A^r Development Center: 

Cryan 

Atwood 

Toney 

Tikson 

Fall 

Bauer 

Thomas 

Fettis 

Brown 

Peterson 

Hill 


Ramo-W r ooldridge Coro. : 


D. Gantner 
D. Combelic 


John Hopkins 


University/ORO 


G. Clark 
Taylor 


Bausnan 

Graham 

Blanch 

Williams 

Fonars 

Clemm 

Smith 

Mi Her 

Edwards 

Harrison 

Valentine 


W. Frank 
B. Perkins 


Pastoriza 

Weinert 
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29 April 1957 


Corps of Engineers : 

J. Spencer 
Bureau of Census : 

D. Heiser D. Armstrong 

8. Shafer 

White Sands Proving Grounds : 

N. Ingram L. Graham 

G. Pile R. Bigelow 

Eglin Air Force Base : 

J). Todd 


California Texas Oil Co. : 

R. DeBiase 

American Bosch Arma Corp. : 

C 0 Tross J. O'Connell 

Arnold Engineering Development Center : 

J. Chapek 


RCA: 


V. Harackiewicz 
Frankfort Arsenal : 

R. Brown 

Atlantic Refinery; 

A. Hasbrook 
University of Michigan : 

J. Carr 

Remington Rand : 

R. Acuff 
J. Hales 
P. Desilets 
R. Dravin 
T. Hinkes 


N. Schneidewind 
E. Haight 
R. Schmidt 
D, Zemlin 
T. Wilder 






29 April 1957 


USE Members 
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Renington Rand t 

M. Bass 
R. Simon 
J. Egler 
T. Cooper 
H. Fitzgibbon 
W. Aamoth 


J. Burke 

A. Medi ea 
I. Voltin 
G. Etsell 

B. Mittman 


Any addi+ions or corrections to this list would be appreciated. 


Very truly yours, 





W. E. McVicar 
Executive Secretary, USE 
Remington Rand Univac 
Univac Park 
St. Paul 16, Minn. 
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USE 

INSTALLATION MAILING LIST 


1 May 195' 
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Commander, Holloman Air Development Center 
Attentioni HDRS, (Name) 

Holloman Air Force Base, New Mexico 


(BC) 


U. S. Dept, of Commerce 
Bureau of the Census 
Washington 25, D. C. 


(AP) 


Johns Hopkins University/APL 
8621 Georgia Avenue 
Silver Springs, Maryland 


(BA) 

Digital Computing Group 
Physical Research Staff 
Boeing Airplane Company 
P. 0. Box 3707 
Seattle 24, Washington 

(ML) 

Lockheed Missiles 
Plant 2 
P. 0. Box 504 
Sunnyvale, California 



(WE) 


Commander, Wright Air Development Center 
Wright-Patterson Air Force Base 
Dayton* Ohio 

Attentions (Name) 

Attentions WCRRU 


(RW) 

Ramo-Wooldridge Corporation 
Digital Computing Center 
5760 Arbor Vitae Street 
Los Angeles 45, California 

(OR) 

Johns Hopkins University/ORO 
7100 Connecticut Avenue 
Washington 15, D. C. 

(CE) 

Washington District Corps of Engineers 
1st and Douglas Streets, N. W. 

Washington, D. C. 

Attentions (Name) 

Attentions Mathematical Computation Div. 


Office, 

Chief of Engineers 
Washington 25, D. C. 
Attention s ENGBH 


(HR) 


Remington Rand Univac 

Univac Park 

St. Paul 16, Minnesota 






USE DISTRIBUTION 


PUBLICATIONS COMMITTEE - (5 copies each) 


w, E. McVicar 

(RR) 

§ 


D. Combellc 

(KW) 


D. Cook 

(BA) 


R. G. Tantzen 

(HO) 


B. Dove 

(ML) 


R. P. Rich 

(AP) 


W. B. Taylor 

(OR) 


F. Bauer 

(WF) 


J. W. H. Spencer 

(CE) 


D. P. Armstrong 

(BC) 


INSTALLATION HEADS - (l copy of Minutes and Committee Reports and 

Tentative Agendas) 

W. F. Bauer 

(RW) 


R. E. Porter 

(BA) 


M. C. Green 

(HO) 


W. Leutert 

(ML) 


R. P. Rich 

(AP) 


C. Fluke 

(WF) 


H. B. Horton 

(CE) 

National Damage Assessment Center 
Office, Devense Mobilization 
Executive Office of the President 
Washington 25, D. C. 

G. Clark 

(OR) 


D. H. Heiser 

(BC) 







NON-VOTING MEMBERSHIP - (l copy each minutes) 


(SD) 


J. B. Rosen 
Applied Math. Group 
Shell Development Company 
Emeryville, California 


(NS) 


Mrs. Dorothy T. Blum 
4314 North Pershing Drive 
Arlington 3, Virginia 


(BS) 


J. Wegstein 

Computation Laboratory 
National Bureau of Standards 
Washington 25, D. C. 


(CT) 


D. C. Holmes 

California Texas Oil Company, Ltd. 
380 Madison Avenue 
New York 17, New York 


(NS) 


G. W. Lerch 

National Security Agency 
1929 S. Quebec St, 
Arlington 4, Virginia 


NOTE: SEND ONE (l) COPY OF MINUTES OF USE MEETING TO EACH PERSON 
ATTENDING IF ATTENDANCE LIST IS SUBMITTED. 
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Remington Rand Univac (All USE Material) 



(l) Frank Kros 
(l) B. D. Smith 
(l) W. S. Lewis 

(1) N. E. Albrecht 

(2) E. C. Joseph 
(l) R. C. Gunderson 
(1) I. V. Voltin 
(1) W. B. Wallace 
(l) P. Des^lets 

(l) D. Zemlin 

(1) E. Haight 

(2) B. Cheydleur 
(l) P. Zimmer 
(l) G. Lunger 
(l) Jean Hansen 
(l) D. Messerich 
(l) L. Krider 
(l) D. Powellek 
(1) R. D. Schmidt 
(l) L. D. Dominick 

(1) L. B. Kennedy 

(2) C. F. Crichton 


St. Paul - FI]e Computer Center 

St. Paul - Plant 1 

St. Paul - File Computer Center 

St. Paul - Plant 2 

St. Paul - Plant 6 

St, Paul - Plant 6 

St. Paul - Plant 1 

St. Paul - Plant 2 

St. Paul - Plant 6 

St. Paul - Plant 6 

St. Paul - Plant 6 
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MINUTES OF THE USE POLICY COMMITTEE 
DAYTON MEETING 24-26 APRIL 1957 



Wednesday Morning, 24 April . 

The Policy Committee came to order at 9:30 with the 
following members present: 

R. P. Rich (AP) Chairman 
R. B. Talmadge (ML) Past Chairman 
W. E. McVicar (RR) Executive Secretary 
D. I. Cook (BA) 

B. C. Dove (ML) 

J. W. H. Spencer (CE) 

D. W. Gantner (RW) 

M. Green (HO) 

D. Zonars (WF) 

L. B. Kennedy (RR) 

A. G. Stone (AP) 

G. E. Clark (OR) 

D. H. Heiser (BC) 

Upon assurance by Remington Rand that the Bureau of Census 
will purchase two 1103A’s, this organization was welcomed as a member 
of USE. They will use BC as their initials and are represented on 
the Policy Committee by Donald H. Heiser. 

By unanimous agreement, the last year’s chairman, 

R. B. Talmadge, was commended for his fine conduct of the office. 

At the request of Remington Rand, L. B. Kennedy was replaced 
by W. E. McVicar as Executive Secretary to become Remington Rand’s 
voting representative in the Policy Committee. 

Item Al . The minutes of the previous meeting were corrected as follows: 

a) Installation Operation Committee Report, page 2 paragraph 4, 
sentence reading "In regard to requesting machine modifications, 

Earl Joseph added to Ted Hellwig’s earlier remarks ... "read "repeated" 
instead of "added to." 

b) G. E. Clark (OR) was added to the list of those present. 

c) Policy Committee Report, page 3 paragraph 1, for "Spencer (CE) 
nominated Rich..." read "Gantner (RW) nominated Rich... ." 
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d) Program Development Committee Report, page 3» in the 
report on Lockheed Matrix Abstraction, delete the sentence reading 
"This writeup is available through the Executive Secretary of USE." 

e) Ibid, paragraph on Tape Handlers, for "has now been 
completely checked out and is available" read "will be available." 

Item A2. The agenda for the meeting was determined as follows: 


AGENDA FOR APRIL MEETING 

A. Policy Committee 

1. Approval of minutes 

2. Set final agenda 

3. Action on committee reports from last meeting 

4. Report of subcommittee on definition of non-voting 
members 

3 . Revised statement of policies 

6. New committee chairmen 

7. Scope of Useful Notes 

8. Distribution of revised committee reports 

9. Action on Bull 

10. Action on committee reports from this meeting 

11. 20 hours for USE of additional free time 

12. Mathematics Committee 

13. Date and Place of next meeting 

B. Program Development Committee 

1. Catalog of USE routines 

2. Method of revision of USE routines 

3. Collect and formalize standards for coding and 
writeup 

4. Recommend action on Burlingame f s programmed 
program interrupt 

3 . Progress reports: 

a) USE Compiler 

,b) Generalized Print Edit Routine 
c) Coding Assignments 

6. Double precision floating point 

7. Use of IP instruction 

8. Card output routine for compiler 

C. Installation Operations Committee 

1. Acceptance Tests and performance standards 

2. Availability and use of drum dead space 

3. Operating experience to date 
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4. Spare parts availability 

5. Plastic tapes and improved servos 

6. Buffering System 

7. Action on Bull 

8. Status reports of machine modifications 

9. Master Clear 

D. Mathematics Committee 

1. Ordinary differential equations 

2. Report on curve-fitting routines 

3. Report on frequency analysis routine 

E. General Session 

1. Announcement of Agenda 

2. Announcement of committee chairmen 

3. Univac File Computer (Wes Knutson) 

4. Card to tape converter (Richard Acuff) 

3. Status of Programming Manual 

6. Status of Machine Modifications 

7. Policy Committee Report 

8. Reports of Committee Chairmen 

Item 3 . No action on the committee reports of the last meeting was 
necessary. 

Item 4 . At the January meeting a subcommittee of the Policy Committee 
was appointed to consider the Definition of Non-Voting Members. This 
subcommittee, consisting of Dove(ML), Cook(BA), Gantner(RW), Kennedy (RR), 
met at the Van Cleve Hotel on April 23rd. It was decided that there 
should be no change in the definition of basic policies. It was agreed 
that each USE member, and in particular Remington Rand sales personnel, 
should continue to use discretion in inviting guests to meetings. 

Further discussion of non-voting members was deferred to agenda item 3- 

Item 3 . Revised Statement of Policies. 

As agreed at the January meeting, the chairman prepared a new 
Statement of Policies, which was circulated in advance of the present 
meeting. A full discussion of this document resulted in a revised version 
for discussion at the July meeting. Certain salient points of the 
discussion are summarized here. Reference is made to the original Statement 
of Policies of the Univac Scientific Exchange adopted 22 May 1936 and to 
the Revisions made therein at the meeting of October 4-3, 1936 as recorded 
in the appendix of the Policy Committee minutes for that meeting. 

a. The purpose of the organization is best expressed in the 
original Statement. 

b. The method of admission of non-voting members shall remain 
as in the original Statement. 
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c. Visitors may be invited to a USE meeting by any voting 
member organization and by Remington Rand Univac Sales Department. 

The number of invitees and, if possible, their names and organizational 
affiliation must be submitted to the Chairman and RR Sales prior to 
the meeting which they are to attend. 

d. The Chairman and Executive Secretary are each elected by 
a majority vote of the Policy Committee. 

e. The paragraph reading "The chairmanship will not remain 
with the same member organization for two consecutive years" was discussed; 
it was decided to leave the paragraph in until the final voting in July. 

f. The Executive Secretary will make available to RR-Sales, 
to use as they see fit: membership lists of the USE organization, 
specifications and descriptions of routines available to USE members, 

and such other items as the Policy Committee may from time to time direct. 

g. The Policy Committee will meet at each general USE meeting 
and may meet at other times at its discretion. 

Item 6 . The Installation Operations Committee was made a standing 
committee with Cook(BA) as chairman. Cambelic(RW) and Ward(HO) will 
continue as chairmen of the Program Development and Mathematics Committees, 
respectively. 

Item 7 . Kennedy(RR) stated that Remington Rand preferred to circulate 
information concerning the basic operation of the 1103A through its field 
representatives or by letter rather than through Useful Notes. This 
statement arose from the request at the January meeting for information 
on the need for a master clear before tape rewind and information on the 
floating point instructions to be stipplied via Useful Notes. 

It was agreed that although the Useful Notes are available to 
Remington Rand as to other USE members, the use of this medium rather 
than another was a matter of choice. 

Item 8 . It was agreed that when a revision or correction is made to a 
USE Committee Report it is not necessary to circulate the revised report 
in toto, but rather to circulate an errata sheet to be appended to the 
original report by each recipient. 

Item 9 . Gantner(RW) distributed a draft of a letter on the Bull Reproducer 
to be sent to Mr. Aamoth. It was decided that Gantner(RW), Dove(ML), and 
Talmadge(ML) would draft a new letter to be considered at the Policy 
Committee Meeting on the 26th. At that time the new letter was approved 
for submission to member organizations through the usual channels for 
signature and transmittal to Remington Rand Sales. 

The question of performance of this equipment was referred for 
fuller discussion to the Installation Operations Committee (as Item C 7). 
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Item 10 . Action on Committee Recommendations at this meeting , 
a. Mathematics Committee. 


The Mathematics Committee submitted the following 
recommendations: 

1) That installations be informed of the Transuse 
feature permitting standard USE language floating point routines 

to be converted to a program which will run on a fixed point machine. 

2) That the format, structure, and distribution of 
subroutines and general program packages be clarified. 

3) That Ramo-Wooldridge prepare a floating point routine 
for solution of ordinary differential equations with the following 
features: 


i) vise of Runge-Kutta as a starting procedure. 

ii) option of continuing Runge-Kutta or of 

switching to Adams-Moulton at any time step. 

iii) automatic halving or doubling of time step 
if Adams-Moulton is used. 

iv) partial double precision operation. 

4) That Wright Field investigate Dr. Blanche*s method 
of solving differential equations by using integral equations. 

3 ) That Remington Rand prepare a code employing the 
Gaussian quadrature techniques. 

6) That Wright Field continue Dr. Blanche*s investigation 
of truncation and roundoff errors. 

(The Mathematics Committee Chairman stated that 
the organizations mentioned in the above recommendations 
had agreed to undertake the tasks there described.) 

7) That the topic for the next meeting be eigenvalues 
and eigenvectors of matrices, and the topic for the following meeting 
be further study of differential equations. 

Green(HO) moved that these recommendations by the 
Mathematics Committee be accepted. The motion was seconded and 
unanimously passed. 
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b. Program Development Committee . 

This committee recommended that: 

1) A standard double precision floating point number 
shall occupy two consecutive storage cells. The first cell shall contain 

a sign bit, an eight bit biased characteristic, and the 27 most significant 
bits of the mantissa; the second cell shall contain the 36 least signifi¬ 
cant bits of the mantissa. 

2) Complex numbers shall occupy consecutive storage cells, 
the real part preceding the imaginary part. 

3) The USE Compiler shall be expanded to include an 
additional class of instruction-type lines of coding to facilitate the 

use of the IP (14) instruction. These will be identified by the occurrence 
in the OP Field of certain symbols which are different from all other 
compiler language operations and from the names of all subroutines. Each 
of these new operations will be translated into IP (14) instructions. 

The v-address field will be translated as in ordinary instructions. The 
u-address field will be translated in the ordinary way and then taken 
module 2^. A warning will be given if (u) 4 (u) mod 2^. Finally a six, 
bit code corresponding to the particular operation used will be placed 
in the high-order part of u. 

4) All interpretive routines shall be standard USE sub¬ 
routines with no parameters or arguments required. The method of activation 
shall be as described in the 10 April letter by Perkins(RW), from which 
recommendations (1) and (3) are taken. 

3) The catalog of programs submitted through USE be of the 
lexicographical type recommended by the subcommittee. 

6) The prime responsibility for informing USE of errors 
in a USE program rests with the organization originating the program in 
question. That organization will immediately write a letter to the 
Executive Secretary informing him that an error has been found and briefly 
describing the nature and effect of the error in a program. As soon as 
possible, that organization will supply corrected duplicatable sheets to 
replace the incorrect sheets of the previous writeup. The date of the 
most recent correction must appear on the cover sheet; this date may be 
put in by the Executive Secretary or a new cover sheet may be supplied 
by the originating organization. The Executive Secretary will then 
produce copies of the complete x^rite-up as corrected, for normal USE 
distribution. No delays at any* phase of this revision process are acceptable. 

Recommendation (3) concerning the catalog of programs 
was deferred for further discussion by the Policy Committee at the next 
meeting. 

The other recommendations of the Program Development 
Committee were accepted by the Policy Committee. 
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c) Installation Operations Committee 

The Installation Operations Committee recommended that: 

1) Each installation should keep a log of frequency and 
type of malfunctions of the Bull Reproducer and make this information 
available to the committee. 

2) That a subcommittee with representatives from AP, CE, 

BC, RR and OR (with George Clark, OR, as chairman) study the feasibility 
of a standard acceptance test and report back at the next meeting. 

3) That Remington Rand be requested to provide information 
at the next meeting on: 

i) price of improved uniservos for the 1103A, 

ii) double size drum, 

iii) application of the File Computer to 
1103A operation. 

These recommendations were accepted by the Policy 

Committee. 

Item 11 . The Chairman read a letter frcm Ted Hellwig (RR) informing 
USE that Remington Rand was giving an additional 20 hours free time to 
the organization, bringing the .total amount of free time up to 60 hours. 

This 20 hours was allotted to debugging the USE compiler. The Policy 
Committee expressed its gratitude for this additional time. 

Item 12 . It was suggested that the Mathematics Committee should be 
reminded to consider only topics which have some hearing on the 1103A 
and to use normal USE channels of distribution. 

Item 11 . Cook(BA) moved that the next USE meeting be held at Seattle 
on 24-26 July 1957 - The motion was seconded and unanimously approved. 

Item 14 . Kennedy(RR) gave a report on the status of the Programming 
Manual. He suggested that a rough draft be submitted to USE members 
for editing and return by a specified date. The Committee agreed to this 
and further decided to have the status report repeated in the General Session. 

Item 13 . The Policy Committee expressed its appreciation to Remington Rand 
for undertaking to provide certain of the previously requested machine 
modifications without charge, namely: 

a) change of Uniservo "not ready" condition from a B-fault 
to an 10 lockout, 

b) avoidance of necessity for master clear before changing 
a tape rewound with interlock. 
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c) immediate detection of card and tape faults to 
facilitate program recovery. 


The Policy Committee was in session from 9:10 to 4:30 
(excluding lunchtime) on 24 April and from 1:00 to 3:30 on 23 April. 


Respectfully submitted. 



R. P. Rich 
Chairman 


RPR: lbg 






USE COMMITTEE REPORT 

INSTALLATION OPERATIONS COMMITTEE MEETING 
25, 26 APRIL 1957 


The Installation Operations Committee met on the afternoon of 25 April and 
the morning of 26 April 1957. 

The following agenda was given to this committee by the Policy Committee: 

1. 1103A operating experience to date. 

2. Availability and use of the drum "dead space." 

3. Action regarding the performance of the Bull reproducer, 
li. Status reports on machine modifications. 

5. The elimination of the master clear operation in order to 
remove tapes from the Uniservos. 

6. The establishment of acceptance tests and performance standards. 

7. The 1103A buffered input-output system. 

8. Plastic tapes and improved servos. 

9. Spare parts availability. 

In addition, the committee chose to add the following three items to its 
agenda: 

1. The establishment of a check list for reporting operating 
experience. 

2. Description of a computer timing reference chart developed at 
Lockheed. 

3. Clock initiated interrupt. 

The following is a summary of the discussions of experience to date. 

Don Cook (BA) reported that the Boeing Compiler was approximately 90 % 
checked out. Considerable difficulty was experienced in reading binary 
cards and plans now include an octal card output from the compiler. The 
faulty bad spot detection circuits had not been corrected at the time of 
the meeting necessitating the use of unpunched magnetic tape. Bemie Dove 
(ML) stated that Lockheed is now operating on a 2-shift basis. The 
computer was run for 72 hours without any maintenance whatsoever. Due 
to the lack of a verifying system they are ignoring Unityper errors in 
coding leaving them for the programmer to find during debugging. 

Gamer McCrossen (HO) said Holloman's machine required approximately 2 weeks 
to install and they had had the system for about 5 weeks. A logical error 
discovered in the card handling equipment was corrected by their engineers 
and now appears to be functioning satisfactorily. John Spencer (CE) 
reported that their computer has not been accepted as yet. An attempt was 
being made to check out the corrected bad spot detection circuits on the 
Uniservos. Bob Rich (AP) said that their computer arrived on 12 April and 
they expected to take delivery momentarily. Don Gantner (KW) asserted that 
their machine was expected to arrive on Friday, April 26 and that power is 
expected to be turned on the following Monday. 

Regarding the availability of the drum "dead space", it appeared that only 
one member anticipated difficulty in negotiating with the customer engineers 
for space for service routines. It was pointed out that it is the customers 
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prerogative to select the interlace to be used. The engineers have one 
service routine which must be run using a 16 word interlace. If this 
does not concur with the choice of interlace used at a particular 
installation the engineers should be required to change interlace for the 
running of that routine. In any case negotiation with the engineers for 
space on the drum should be carried out on an individual basis. If the 
result of such negotiations are not satisfactory to the customer they may 
be taken up with the local sales representatives. 

The opinion was unaninously expressed by users of Remington Rand equipment 
present at the meeting that the Bull reproducer was an unsatisfactory 
piece of equipment as delivered. However, it was reported by several 
installations that, as experience was gained with this equipment, the 
engineers were able to make minor adjustments which deviated from the 
recommended settings but led to satisfactory performance. Lee Dominic (RR) 
pointed out that just complaining about the card equipment does not give 
Remington Rand enough information to correct the situation. It must at 
least be known what kind of failure is occurring. In light of the 
foregoing remarks, it was agreed that the members would keep an accurate 
log on the performance of the Bull to be presented at the next meeting. 

At that time further action can be initiated if such appears to be 
necessary. No further action was recommended at this time. 

During the discussion of a standard acceptance test, it was pointed out that 
such a test is not static but is apt to vary from one installation to 
another depending on the particular requirement of the installation. Don 
Heiser (BC) ventured the opinion that the best acceptance tests are the 
production type programs developed at a particular installation. A number 
of others concurred in this opinion. However, it appeared desirable to 
study this matter at greater length. A subcommittee was appointed to 
make a feasibility study and report back at the next meeting. This sub¬ 
committee consisted of a representative from the Applied Physics Lab, 

Corps of Engineers, Bureau of the Census, Remington Rand and the Operations 
Research Office with George Clark (OR) acting as chairman. 

Bob Schmidt (RR) announced the availability of a buffered input-output 
system for the 1103A and described the major features of the system in 
some detail. Complete information concerning the system is to be made 
available thru the local representatives. 

Dick Todd (Eglin AFB) and Don Heiser (BC) described their experiences with 
plastic tape on the Uniservos. In particular the Uniservos at the Bureau 
of the Census have been modified slightly to permit the complete inter¬ 
changeability of plastic and metallic tapes. No information was available 
at this time regarding the improved Uniservos. Remington Rand agreed to 
present information regarding the use of plastic tape and the improved 
Uniservos at the next meeting. 

The question was raised as to the adequacy of the Spare Parts Kit. Lee 
Dominic (RR) mentioned that the contents of this kit are defined on the 
basis of the performance records of equipment in the field and is always 
subject to review. The Spare Parts Kit now available thru Remington Rand 
is still their best reconmendation. It was suggested that a review of the 
contents of this kit may be in order and should be carried out on an 
individual basis. 




As suggested by Bemie Dove (ML) an attempt was made to define a check list 
for reporting operating experience. The most desirable bit of information, 
it appeared, is a number which describes the machine performance. Lee 
Dominic (RR) described the system used by the engineers to determine 
performance ratios. Because of the lack of time this subject was referred 
to the subcommittee on feasibility of an acceptance test for further 
consideration. 

Bob Schmidt (RR) informed the committee that Remington Rand would like USE 
to accept all or part of the machine modifications as a package. This 
package would then be priced on the basis of becoming standard equipment 
on all UCLA's. Prices were quoted on each modification and on all 
modifications as a package. He pointed out that the Uniservo Indicator 
Lights and the Computer Stop Bell are external modifications which can be 
made readily whereas the modified Overflow Stop, Abnormal to Normal Drum 
Instruction and Address Interchange Instructions involve alterations in 
the computer logic. Remington Rand might be willing to price the former 
on an individual basis. It now remains for USE to make a counter-proposal 
regarding these modifications to Remington Rand. It was agreed that the 
individual members would consider the practicality of the modifications and 
come to the next meeting prepared to frame such a proposal. 

Jack Potter (ML) described a computer timing reference chart which he 
developed. Setting an arrow on an indicator disc to a desired input-output 
function disclosed, thru a pair of windows in the disc, the proper EF bits 
to accomplish this function and the necessary timing information. 
Negotiations are now under way with Remington Rand to make this chart 
available to 1103A users. 

A clock initiated interrupt suggested by Donn Combellic (RW) was discussed. 
This feature consisted of a set of switches to run the clock forward or 
backward or turn it off plus the ability of the clock to initiate an 
interrupt on a zero reading. One application of such a feature would be 
useful in debugging. However, due to an apparent lack of interest this 
subject was not pursued further. 

The following items are to be discussed further at the next meeting and 
are to appear on the agenda for that meeting: 

1. Holloman AFB computing system. 

2. Action of Bull Reproducer. 

3. Standard confidence test. 

U. Check list for reporting performance. 

5. Plastic tape and improved servos. 

6. Acceptability of machine modifications. 

Respectfully submitted, 

Donald I. Cook, Chairman 







5 June 1957 


All USE Members: 

Arrangements have been made for the next USE Meeting to be 
held in the Ben Franklin Hotel it Seattle, Washington on 
July 24, 25 and 26. 

Policy Committee Members should plan to arrive the night of 
July 23 while the remainder of the members of your organization 
planning to attend this meeting should arrive the night of 
July 24, 

Please submit to me the names of all of your members planning 
to attend this meeting so the proper hotel accommodations can 
be made. 

If you plan to invite any guests, please submit their names and 
affiliations to me as well. 

There will be some over-flow into the Hotel Roosevelt. It would 
be appreciated if this information were sent to me in the near 
future. 

Very truly yours, 

W. E. McVicar 

* Executive Secretary, USE 

Remington Rand Univac 

Uni vac Park 

St. Paul 16, Minnesota 


WEM:lps 
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USE ORGANIZATION MEETING 

April 25 and 26, 1957 
Van Cleve Hotel, Dayton, Ohio 


/ c 


Report of the Program Development Committee 


The Program Development Committee met Thursday afternoon, April 25, and 
Friday morning, and for one hour Friday afternoon, April 2 6 . Appendix A 
lists the presons attending one or more of these meetings. 

Agenda 


The Policy Committee recommended the following items for the agenda of the 
Program Development Committee: 

1. Catalog of USE Subroutines, 

2. Method of Revision of USE Subroutines, 

3- Collect and formalize standards for coding and writeup, 

4. Recommend action on Burlingames' programmed program interrupt, 

5. Progress report; 

a) USE Compiler 

b) Generalized Print Edit Routine 

c) Coding assignments 

6 . Double Precision Floating Point 

7. Use of IP instruction 

8 . Card Output routine for Compiler 

The committee chairman added to this agenda the following items: 

1. Discussion of Boeing's Drum Dead Space Service Routines 

2. General Discussion of operating experience with the 1103A and 
of operating systems. 

3. Discussion of possible revision of requirements of standard 
USE Subroutines. 

The items in the agenda were not necessarily considered in the sequence listed 
above. The remainder of this report covers the items in the sequence in 
which they were brought up in the committee. 

Progress Report on Generalized Print Edit Routine 

Wright Field submitted a progress report along with a -writeup of a slightly 
revised specification of the Generalized Print Edit Routine. This report 
has already been distributed as Appendix B by the USE Executive Secretary. 

The Edit Routine has been coded and is available on symbolic cards and is 
ready for assembly. Some preliminary checking has been on the Wright Field 
1103. An octal number conversion routine suitable for use with this Editing 
Routine has also been coded and is available on cards for assembly. The 
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cards will be taken by Ramo-Wooldridge and assembled using the USE Compiler. 

Ramo-Wooldridge will attempt to complete a successful assembly by eliminat¬ 
ing any errors found by the Compiler. When this has been completed, the side- 
by-side listing will be sent to Wright Field along with the corrected symbolic 
cards and Wright Field will undertake to complete the machine checkout. This 
checkout will be completed by the time of the next USE Meeting. 

Progress Report on USE Compiler 

The USE Compiler is being used successfully by Ramo-Wooldridge on the Palo Alto 
1103A computer and by the Corp of Engineers on their machine. At this time all 
known errors have been corrected in the Compiler and certain modifications are 
being added to it. The most recent modifications have not yet been checked out 
due to unavailability of 1103A time. It is expected that by approximately 
May 15, an up-to-date version of the USE Compiler will be available in the form 
of a self-loading binary deck. This deck may be obtained from Ramo-Wooldridge 
after that time by writing to them. 

Although a Subroutine Library is not part of the USE Compiler, one will be made 
available. A list of standard USE Subroutines which have been checked out and 
are now available on symbolic cards is attached as Appendix C of this report. 

The routine associated with the USE Compiler which incorporates standard USE 
Subroutines so that they can be used for magnetic tape by the USE Compiler is 
being checked out at the present time. It is expected that this routine will 
be successfully completed by approximately the middle of May. 

As stated above, there are now 2 6 standard USE Subroutines available on symbolic 
cards. It has been previously agreed that the normal method of transmitting 
USE Subroutines is in manuscript form, however, it has been agreed that other 
methods of transmission of subroutines may take place on an installation to 
installation basis rather than through the Executive Secretary of USE. Ramo- 
Wooldridge agreed to make available to any interested installation the stan¬ 
dard USE Subroutines on symbolic cards upon written request to them. 

It was brought out that each installation should have available to it a table 
showing the correspondence of the Uniservo pulse codes and the punch code com¬ 
binations on IBM cards. Ramo-Wooldridge agreed to provide each installation 
with such a table at an early date. 

There was a discussion of the use of cards as input to the USE Compiler. Some 
installations find that the keypunch people strongly resist a pure serial type 
of input which is possible on cards with the USE Compiler. They have asked 
that Ramo-Wooldridge investigate the possibility of using an identification by 
column on cards which are used as input to the USE Compiler. It was pointed 
out that this would probably greatly speed the compiling process using card 
input for the program to be compiled. Combelic (HW) pointed out that they are 
probably going to use condensed card input for compiling of a program the first 
time it is put on the machine. After that the program to be compiled will be 
available in side-by-side listing form on magnetic tape and this form could be 
the original input for all subsequent compilations thereby speeding the compiling 
process. 
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There was a brief discussion about some of the details of the USE Compiler. 

It was brought out that item numbers may not be used in subroutines, neither 
in item number column nor in the u or v addresses of lines of coding. If item 
numbers appear in the item number column, of subroutines available on symbolic 
cards, this will not interfere with their being incorporated into the magnetic 
tape subroutine library by the special program mentioned above. This program 
strips off the item numbers so that they do not appear on the magnetic tape in 
the subroutine library. However, item numbers may not appear in the u or v 
addresses of lines of coding in any case. The question was asked about the 
speed of compiling subroutines relative to the speed of compiling other pro¬ 
grams . It was brought out that subroutines do compile somewhat faster on the 
basis of the amount of time for each line of coding but a quantitative figure 
is not known--it is probably somewhere between 10 and 20 percent faster. 

Double Precision Floating Point Numbers 


After some discussion it was agreed to make the following recommendation to 
the Policy Committee on the subject of double precision floating point number 
format and as a subsidiary point, an explicit statement of the form of complex 
numbers. 


Re c oramendation: 


1 . A double precision floating point number in standard packed form 
shall occupy two consecutive cells. The first cell shall contain 
a standard single precision floating point number consisting of a 
sign bit, an 8 -bit biased exponent, and the 27 most significant 
bits of the mantissa. The second cell shall contain 36 additional 
bits of the mantissa. Examples of such numbers sure: 


1 ) 

2 ) 

3 ) 


Dec. No. 

1 st Cell Octal 

2nd 

Cell 

Octal 

+ 2.5 

202 500 

000 

000 

000 

000 

000 

000 

+ .125 

176 400 

000 

000 

000 

000 

000 

000 

- .125 

601 377 

777 

777 

777 

777 

777 

777 


2 . A complex number shall occupy consecutive cells in the machine; the 
real part shall be followed by the imaginary part of the complex 
number. 


Inasmuch as the preceding recommendation was accepted by the Policy Committee 
this form of double precision floating point numbers and of complex numbers 
will be standard in the USE Organization. 

Use of IP Instruction 


There was a general discussion of interpretive routines at this time. The 
discussion revolved around three main points. 

1 . Format of an interpretive instruction as a line of coding and as 
a word in the machine. 
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2 . Method of activation of an interpretive routine. 

3 . The mnemonic abbreviations for instructions which are to be 
interpreted. 

The discussion and recommendations on these points took place at different 
times throughout the meetings of the Program Development Committee, however, 
they will be grouped here in this report. 

On point number 1 the following recommendation was made to the Policy 
Committee: 

Recommendation : 

The USE Compiler language shall, be expanded to include an additional 
class of instruction type lines to facilitate the use of the IP 
instruction. These will be identified by occurrence in the OP field 
of certain symbols which are different than other compiler language 
operations and from the names of all subroutines. Each of these new 
operations will be translated into 14 (interpret) operations. The 
v-address field will be translated as an ordinary instruction. The 
u-address field will be translated in the ordinary way and then taken 
modulo 2 / . A warning will be given if u is not equal to u mod 2 ?. 
Finally a 6 bit code corresponding to the particular operation used 
will be placed in the high order part of u. 

Inasmuch as this recommendation was accepted by the Policy Committee, the 
preceding paragraph describes the standard form of instructions to be inter¬ 
preted which is to be used by the USE Organization. 

Method of Activation of Interpretive Routines - After some discussion, the 
following recommendation was made to the Policy Committee: 

Re c ommendation : 

All interpretive routines shall be standard USE Subroutines. They 
shall be standard USE Subroutines with no arguments or parameters. 
They shall be called for by writing a line of coding wherein the 
operation field is the standard name of the interpretive routine. 

The u field of such a line of coding would invariably be left blank, 
the v field would be filled in as with any standard USE Subroutine 
calling sequence line of coding. The compiler would replace this 
line of coding with a single return jump to the standard entry of 
the called for subroutine. This would result in cell 1 in the machine 
being set up with a manual jump instruction to the appropriate cell 
within the interpretive routine. Subsequent instructions with 14 
(interpret) operation codes would then in effect transfer control to 
the appropriate cell within the most recently activated interpretive 
routine. Symbolically such a standard USE interpretive subroutine 
might begin as follows: 
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ITEM NUMBER 

TAG 


OPERATION 


U ADDRESS 


V ADDRESS 


COMMENTS 


7 


7 

SUB 

7 

MATRIX 

; 

n 

; 

FIRST THREE 

$ 

7 


7 

INOUT 

7 

0 

7 

r 

7 

LINES USED BY 

$ 

7 


7 

TEMPS 

7 

t 

7 

0 

7 

COMPILER. 

$ 

7 

ENTER 

7 

MJ 

7 

0 

7 

SETUP 

7 

ENTER HERE VIA 

$ 

7 

ERROR 

7 

ALARM 

7 

0 

7 

0 

7 

CALLING SEQUENCE 

$ 

7 

EXIT 

7 

MJ 

7 

0 

7 

FILL 

7 

TO ACTIVATE 

$ 

7 

RESULT 

7 

RESERV 

7 

r 

7 

r 

7 

PSEUDO ACCUM, ETC. 

$ 

7 

SETUP 

7 

TP 

7 

DUMMY 

7 

1 

7 

SET UP JUMP 

$ 

7 


7 

MJ 

7 

0 

7 

EXIT 

7 

IN CELL F2. 

$ 

7 

DUMMY 

7 

MJ 

7 

0 

7 

INTERP 

7 

JUMP FOR F2. 

$ 

7 

INTERP 

7 


7 


7 


7 

ENTER HERE VIA 

$ 

7 


7 


7 


7 


7 

F2 TO INTERPRET 

$ 


The cells reserved for "RESULTS" could be the pseudo accumulator, B-boxes, or 
whatever else would he useful in case of an alarm exit. This scheme permits 
the inclusion of two or more interpretive subroutines in the same program. 

Inasmuch as this recommendation was accepted by the Policy Committee, the pro¬ 
cedures outlined above for interpretive routines will henceforth be standard 
in the USE Organization. 

Interpretive Mnemonic OP Codes 

Kamo-Wooldridge and Lockheed Missiles were appointed as a sub-committee to make 
detailed recommendations with respect to mnemonic OP codes for instructions 
which are to be interpreted along with the octal equivalent of such instructions 
as well as their definitions. The sub-committee is instructed to make recom¬ 
mendations to be distributed to all member organizations. The purpose 

of this is to allow a final set of standards on this matter to be finally 
agreed upon at the next USE Meeting. 

Burlingame 1 s Programmed Program Interrupt 

Mr. Burlingame is an 1103A engineer working with the Corps of Engineers. The 
Corps of Engineers will incorporate into their machine an addition to the pro¬ 
gram interrupt feature along the following lines. There will be available 
some instruction which may be an EF instruction with a unique EF code which 
will allqw an interrupt pulse to be initiated under program control. Asso¬ 
ciated with the initiation of this sequence will be a delay counter which will 
allow execution of a certain number of instructions immediately after execution 
of the EF instruction; after this fixed number of instructions has been exe¬ 
cuted, an interrupt pulse will be sent out. One programming use of this 
procedure would be to allow tracing of a program. Richard Petonke of the Corps 
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of Engineers described, this feature. After some discussion it was agreed 
that the Program Development Committee could not at this time have an effec¬ 
tive discussion because of lack of knowledge of details, Petonke agreed 
to gather together all the information that the Corp of Engineers has avail¬ 
able on the details of this feature along with any recommendations from their 
organization about the use of such a feature and incorporate them into a 
USEful Note which would then be circulated to all USE members. It was agreed 
that this USEful Note should be circulated well in advance of the next meet¬ 
ing of USE in order for the individual members to be in a position for an 
effective discussion of the use of this feature at the time of the next 
meeting. It was not felt appropriate at this time to make a formal request 
from Remington-Rand on the price of such a modification. The Corps of Engineers 
will, if possible, include any information about their experience, along with 
the estimated cost of the modification in the USEful Note. 

Catalog of USE Routines 

At the last Program Development Committee meeting in January, a sub-committee 
consisting of members of APL and 0R0 was appointed to make recommendations 
with respect to a catalog classification system for USE Routines. At that 
meeting two very different methods had been proposed and discussed, namely 
a catagorieal scheme and a lexicographical scheme. After considerable dis¬ 
cussion of the merits and disadvantages of each of the schemes, a vote on a 
recommendation to the Policy Committee was taken. The vote was 6 to 4 in 
favor of recommending the lexicographical scheme to the Policy Committee for 
acceptance as a standard USE Cataloging method. The following organizations 
voted in favor of the lexicographical scheme: 0R0, BA, HO, RR, RW, AP. The 
following organizations voted for the categorical scheme: Bureau of Census, 

WF, CE, ML. The report of the sub-committee appointed at the January meeting 
is attached as Appendix D of this report in the form of a letter from its 
chairman to the chairman of the Program Development Committee. A suggestion 
for a catagorieal scheme was submitted by Lockheed at the January meeting and 
is a modification of the SHARE system. This suggested catalog classification 
is attached as Appendix E of this report. Inasmuch as a recommendation to the 
Policy Committee to accept the lexicographical scheme was not accepted, it is 
believed appropriate to attach these detailed descriptions of the two schemes 
so that final action may definitely be taken at the next USE Meeting. In 
the catagorieal scheme,a proposal for which is attached as Appendix E, the 
letters outlining the main classes of routines and the numbers indicating 
the sub-classes would be incorporated as a letter number pair in the name 
of each standard USE Subroutine. In the lexicographical scheme, the only 
requirement would be that the first two letters be those officially assigned 
to the originating installation. 

Collection of Formalization of Standards for Coding and Writeup of USE Programs 

After some discussion it was agreed that the most effective way of achieving 
this up-dating and formalization of the indicated standards was to have 
Ramo-Wooldridge produce an expanded up-to-date USE Compiler Programming Manual, 
and incorporate therein a complete description of the exact format of the USE 
Subroutine programs and the writeup thereof. It was pointed out by Robert 
Tantzen of Holloman that since the Transuse language could be understood by 
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the USE Compiler, it might be well to incorporate into the suggested writeup 
a statement to this effect and pointing out in some detail those features of 
the USE Compiler which were not features of the Transuse Conversion Program. 
It was agreed that RW and HO would work together on deciding the advisability 
and feasibility of including this feature in the suggested writeup. The 
Compiler Programming Manual No. 2 alluded above is to be ready for distribu¬ 
tion to all members of the USE Organization before the time of the next USE 
Meeting. 

Method of Revision of USE Routines 


After some discussion it was agreed unanimously to make the following recommen 
dation to the Policy Committee on the matter of revising, correcting, and 
updating writeups and programs submitted through the Standard USE channels. 

Re c ommendation : 

The responsibility for correcting, revising, modifying, up-dating, etc 
of any routine submitted to the USE Organization shall rest with the 
member organization originating the routine. 

As soon as the originating organization is made aware that there is 
an error, in either the writeup or the coding of a routine which 
they have submitted to the USE Organization, they shall immediately 
write a letter to the Executive Secretary of USE. The first para¬ 
graph of this letter shall state "An error has been found in routine 

__ ". The remainder of the letter shall state what 

action has been taken or is being taken to correct the routine and 
the writeups which have been submitted, the effect of the discovered 
error on programs which have used this routine, and the nature of the 
error. This letter shall be forwarded immediately to the Executive 
Secretary of USE who shall duplicate it without delay and will send 
it on to all the member organizations. 

The originating installation shall as soon as practicable send to the 
Executive Secretary of USE the corrected sheets which are to replace 
the erroneous sheets in the previous report so that the Executive 
Secretary, by properly combining the original and the new sheet, 
may produce a completely correct, up-to-date program writeup. Each 
such sheet submitted shall have written in the upper righthand corner 
"Corrected" followed by the date of the effective correction. The 
Executive Secretary shall make sure that the cover sheet of the sub¬ 
routine writeup bears the same notation before the corrected and 
complete writeup is circulated to the USE Members. 

The USE program shall not have its identifying abbreviated name 
changed merely because the previous edition has been corrected. A 
routine shall have its identifying name changed only when it is a 
revision or modification of a previous routine which is correct. 

The above recommendation was accepted by the Policy Committee and is therefore 
a. standard procedure to be used in revising USE Routines submitted through the 
USE Executive Secretary. 
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Coding Assignments 


Included in coding assignments is the disposition of item 8 of the formal 
agenda namely "Card Output Routine for USE Compiler". 

Robert Tantzen (HO) has volunteered to prepare as a standard USE Subroutine 
a program which will translate the side-by-side listing of a program compiled 
by the USE Compiler to punched cards in a form suitable for listing. In this 
connection, it was pointed out that the side-by-side output listing format 
produced by the USE Compiler has been modified from that previously used so 
that the execution and storage addresses followed by the octal equivalent of 
the word appears on the leftmost part of the printed page. This information 
is immediately followed by the symbolic form of the line of coding in ques¬ 
tion and this line of coding ends with the comments. It was agreed that this 
tape-to-card routine would do no more than take the first 80 excess 3 charac¬ 
ters from each blockette on a side-by-side listing tape and translate on a 1 
for 1 basis to the standard punch card combinations to produce the listings. 

It was pointed out that in sane cases this might result in truncating the 
comments. It was agreed that the excess 3 pulse code equivalents and that 
the punch combinations on the IBM card both be supplied in tabular form so 
that a simple change of 1 or both of these tables would allow the routine to 
be modified so that both its input and output would be compatible with the 
characteristics of the High-Speed Printer and/or the IBM Listing equipment 
used at that particular installation. The writeup of the routine is to make 
it perfectly clear exactly how this may be done whenever desired. R-W and HO 
will coordinate the activity on this routine so that it will meet completely 
the preliminary specifications described above. 

Some coding assignments were made for number conversion programs to be asso¬ 
ciated with the Generalized Edit Routine being worked on by Wright Field. They 
have already coded a binary to octal number conversion program--this was men¬ 
tioned earlier in the report. They also have available an alphanumeric conver¬ 
sion program which consists of nothing more than moving excess 3 characters 
around in the proper manner. 

Wright Field has agreed to code a stated decimal single precision and a float¬ 
ing decimal single precision number conversion subroutine for use with the 
High-Speed Printer Generalized Edit Routine. These two routines will be coded 
as standard USE Subroutines and will be completely checked out and made 
available to all members at the time of the next USE Meeting. 

Wright Field has also agreed to start work on a number conversion program 
suitable for use with the Generalized Edit Routine which will convert double 
precision floating point binary numbers to excess 3« They will attempt to 
have this routine done by the time of the next USE Meeting, but are not able 
at this time to say definitely that it will be done. 

No other coding assignments were made except those implied in the discussion 
of progress on the USE Compiler. 

Revision of Standards for Subroutines 


The present standards for a USE Subroutine require that control be transferred 
back to the main program from the subroutine to the cell immediately following 
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the return jump to the subroutine. It was pointed out that this precluded 
the acceptance as standard USE Subroutines of many programs which now make 
use of the cells immediately following the calling sequence to contain para¬ 
meter words. In such cases the parameters are immediately transferred into 
the subroutine in accordance with the USE Standards but control returns to 
the cell immediately following the last of these parameter words. After 
some discussion it was agreed that the present standards are workable and it 
did not seem worthwhile to reopen the subject again. Therefore, the present 
standards for USE Subroutines remain in effect. As mentioned previously, 
they will be incorporated as part of the USE Compiler Programming Manual 
No. 2. 

Boeing Service Routine Package 

Richard Carriker of Boeing submitted to the committee a writeup of the Boeing 
Service Routine package which is contained on the magnetic drum dead space 
of the Boeing 1103A. The writeup was submitted on vellum masters and will be 
made available to the entire organization in the form of a USEful Note. The 
presentation of this report precipitated a discussion on operating systems and 
behaviour of 1103A's in general. It was pointed out by Philip Desilets 
of Remington Rand that each group of the drum has available not less than 
128 cells in the drum space, yielding a total of 512 drum dead space cells 
in all. However, it was noted that in no case did any drum have less than 
150 cells in the dead space in each group and could have as many as 170. It 
was pretty generally agreed in fact that each organization could assume not 
less than l6o dead space cells per group even though Remington Rand guaranteed 
only 128. The problem of having the dead space programs operate with more 
than 1 interlace was discussed and it was pointed out that Boeing's service 
routines would operate only with 4 interlace. It appeared from the discussion 
that this would be adequate to handle virtually all cases and that other less 
convenient methods would have to be used when programs required other than 4 
interlace. The discussion continued about some details of tape operation, 
and so forth. 

Modifications of USE Compiler for Machines Without Bui.lt-in Floating Point 

Robert Tantzen of HO pointed out that some installations are not now getting 
the built in floating point with the 1103A but do expect to at some later 
time. It was also mentioned that in particular the exchange and writing of 
mathematical routines by installations which did have built-in floating¬ 
point might be somewhat inhibited because the standard USE Machine did not 
have built in floating point. It was recommended that the USE Compiler be 
made available in a 2nd version to facilitate the handling of this problem. 

The modification would work something like this. The 9 operation codes asso¬ 
ciated with the built-in floating point package would be treated as lines 
of coding calling for a standard USE subroutine. For example, an FM opera¬ 
tion code would be translated by the USE Compiler to a return jump to a 
compiled subroutine. This compiled subroutine would simulate completely 
and in detail the actual operation of the built-in floating point multiply 
instruction leaving all registers associated with the execution of this 
instruction in exactly the same state as they would be if the floating mul¬ 
tiply had actually been executed by the floating point package. A set of such 
subroutines would be developed and made available as part of the USE Compiler 
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Sub routine Library. It was agreed that this modification to the USE Compiler 
would greatly enhance its value. Tantzen of HO pointed out that they have 
already solved the problem at Holloman by causing the Transuse Conversion 
Program upon encountering a floating point operation to incorporate at that 
point in the coding a sufficient number of lines of coding to simulate the 
built in floating point operation. This technique could be described as 
incorporating open-ended subroutines into the main program. The modification 
of the USE Compiler described would essentially incorporate, usually into the 
compiled region, a set of closed subroutines for simulating the floating 
point operation. HO will write up this feature of the Transuse Conversion 
Program and make this report available to the USE members as a USEful Note. 

The modification to the USE Compiler will be undertaken as soon as possible 
and the specifications will be included in the USE Compiler Programming Manual 
No. 2 by R-W. 

Conclusion 


The Program Development Committee will next meet on July 25 and 2 6 at Seattle 
in conjunction with the meeting of the entire USE Organization, Boeing acting 
as hosts for the meeting. 


Respecfully submitted. 


Donn Combelic, Chairman 
Program Development Committee 
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Applied Physics Laboratory 
Remington Rand 
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Applied Physics Laboratory 
Lockheed Missiles 
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Standard 


RWEXX2 

RWLNX1 

RWATX0 

RWSCX1 

RWSNX1 

RWCNX1 

RWSCX2 

RWSNX2 

RWCNX2 

RWASX1 

RWASX3 

RWACX3 

RWSQX© 


RWSQJl 

RWEXF3 

RWLNF2 

RWATF1 

RWSCF4 

RWSNF^J- 

mCNFk 

RWASF2 


RWDIX1 

RWRNX0 

ML-T001 

RWCPX2 

RWGMX3 
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APPENDIX C 

USE Subroutines Available on Symbolic Cards 


April 23, 1957 


Stated Point Exponential 

" " Natural Logarithm 

" " Arctangent 

" " Sine and Cosine 

" " Sine 

" " Cosine 

" Sine and Cosine, small angle 
" " Sine, small angle 

" " Cosine, small angle 

" " Arcsine and Arcosine 

" " Arcsine 

" " Arcosine 

" " Square Root 


Floating Point Square Root 

" " Exponential 

" " Natural Logarithm 

" " Arctangent 

" " Sine and Cosine 

" " Sine 

" " Cosine 

" " Arcsine and Arcosine 


Stated Point Definite Integral 

Stated Point Random Numbers 

Octal Tape Read 

Stated Point Card Output 

Stated Point Gill Method Integration 
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...The advantages and disadvantages of both schemes were discussed. 

In both schemes the detailed description and coding of the routines would 
be filed in order by the tag. In the four alpha-numeric digits of the tag, 
the collating sequence would be numeric followed by alphabetic. The advan¬ 
tages attributed to the classification scheme were: 

a. the tag would describe the routine and therefore one would 
not require an index if the classification scheme were known, 

b. the detailed description and coding of like routines would be 
filed together. 

The disadvantages attributed to the classification scheme were: 

a. the difficulty of determining the category into which a particu¬ 
lar routine belonged, 

b. the difficulty of designing an all inclusive classification 
system. 

The advantages attributed to the lexicographical scheme were: 

a. the ease of placing the titles of the routines in the index since 
no decision is required as to classification, 

b. cross referencing could be accomplished by writing the title of 
the routine in various ways, 

c. an installation may still design its own classification scheme for 
the tags. 

The disadvantages attributed to the .lexicographical scheme were: 

a. the index must be referred to in order to find the tag of a 
routine, 

b. the detailed description and coding of like routines would not 
be filed together. 

After the discussion of both schemes, the subcommittee agreed that the lexi¬ 
cographical scheme was more desirable. A sample listing using this scheme 
was prepared and is enclosed with this report. 

The subcommittee makes the following recommendations: 

a. the USE organization adopt the lexicographical scheme of cataloguing 

b. each installation forward to the executive secretary the descrip¬ 
tion, coding, tag and short title of the routine, 

c. the USE organization accept the offer of APL to maintain the 
catalogue, 

d. the USE organization request that RemRand, St. Paul reproduce and 
distribute the periodic listing produced by APL. 
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Acceptance Test - Drum 
Acceptance Test - Tape 
Add - Double Precision Method 1 
Add - Double Precision Method 2 
Arccosine - Floating Point 
Arccosine - Stated Point 
Arcsine - Floating Point 
Arcsine - Stated Point 
Arctangent - Floating Point 
Arctangent - Stated Point 
Card Input - Variable Field 
Card Package 
Compiler See Transuse. 

Complex Arithmetic Package 
Conversion 1103 to 1103A 
Cosine - Floating Point. 

Cosine - Stated Point 
Double Precision Add Method 1 
Double Precision Add Method 2 
Double Precision Multiply Method 1 
Double Precision Multiply Method 2 
Drum Acceptance Test 
Dump - Bioctal 
Dump - Flex 

Exponential - Floating Point 

Exponential - Stated Point 

Floating Point Data Tape Input 

Input See Card 

Input See Paper Tape 

Input See Tape 

Leap Frog 

Loading Paper Tape Bioctal 

Loading Paper Tape Flex 

Logarithm - Floating Point 

Logarithm - Stated Point 

Multiply - Double Precision Method 1 

Multiply - Double Precision Method 2 

Octal Data Tape Input 

Output See Card 

Output See Paper Tape 

Output See Print Edit 

Output See Tape 

Paper Tape Loading - Bioctal 

Paper Tape Loading - Flex 

Post Mortem - Changed Word 

Print Edit 

Service Routine See Dump 
Service Routine See Post Mortem 
Service Routine See Trace 
Sine - Floating Point 
Sine - Stated Point 


* 

MLMD1 2 
MLTP1 2 
RRADD1 2 
RRADD2 2 
RRASN2 1 
RRASKL 1 
RRASN2 1 
RRASN1 1 
KWAT15 1 
RWAT10 1 
MLC2 1 
RRCV37 1 
HCTRAN 1 
APL016 2 
RR1000 2 
RWSIN2 1 
RRSIK1 1 
RRADD1 2 
RRADD2 2 
RRMP1 2 
RRMP2 2 
MLMD1 2 
RRDUBI 1 
RRDUFL 1 
RWEXP2 1 
HWEXP1 1 
MLTP1 1 


MLMD2 2 
RRL123 1 
RKL124 1 
RR1231. 1 
RR1230 1 
RRMP1 2 
RRMP2 2 
MLTP2 1 


RRL123 1 
RRL124 1 
RRPMCW 1 
MFEDIT 1 


RWSIN2 1 
RRSIN1 1 


* 1 indicates USE routine, 2 indicates non-USE routine 
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Square Root - Floating Point 

RR5671 

1 

Square Root - Stated Point 

RR5670 

1 

Stated Point Data Tape Output 

BATPSP 

1 

Tape Acceptance Test 

MLTP1 

2 

Tape Handler - General 

RRTAPE 

1 

Tape Input - Floating Point 

MLTP1 

1 

Tape Input - Octal 

MLTP2 

1 

Tape Output - Stated Point 

BATPSP 

1 

Trace - Jump 

RRTR10 

1 

Transuse 

HOTRAN 

1 
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APPENDIX E 

SUGGESTED CATALOG CLASSIFICATION 
FOR USE ROUTINES 


A. Programmed Arithmetic 

1. Read 

2. Complex 
3• Decimal 

B. Elementary Functions 

1. Trigonometric 

2. I^yperbolic 

3. Exponential and Logarithmic 

4. Roots and Powers 

C. Polynomials and Special Functions 

1. Evaluation of Polynomials 

2. Roots of Polynomials 

3. Evaluation of Special Functions 

D. Operations on Functions and Solutions of Differential Equations 

1. Numerical Integration 

2. Numerical Solutions of Ordinary Differential Equations 

3. Numerical Solutions of Partial Differential Equations 

4. Numerical Differentiation 

Eo Interpolation and Approximations 

1. Table Look-up and Interpolation 

2. Curve Fitting 
3 ° Smoothing 

F. Operations on Matrices, Vectors and Simultaneous Linear Equations 

1. Matrix Operations 

2. Eigenvalues and Eigenvectors 

3. Determinants 

4. Simultaneous Linear Equations 
Go Statistical Analysis and Probability 

1. Data Reduction 

2. Correlation and Regression Analysis 

3. Sequential Analysis 
4o Analysis of Variance 

5" Random Number Generators 
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H. Operations Research and Linear Programming 

I. Input 


1. 

Binary 

2. 

Octal 

3- 

Decimal 

4. 

Composity 

Output 

1. 

Binary 

2. 

Octal 

3. 

Decimal 

5* 

Analog 

9- 

Composite 


Ko Executive Routine 

1. Assembly 

2. Compiling 

L. Information Processing 

1. Sorting 

2. Conversion 

3» Collating and Merging 

M. Debugging Routines 

1. Tracing 

2. Dump 

3. Search 

4 . Breakpoint Print 

N. Simulation Programs 

1. Peripheral Equipment Simulators 

O. Diagnostic Programs 

P. Service Programs 

1. Clear, Reset Programs 

2. Check Sum Programs 

3= Restore, Rewind, Tape Mark, Load Button Programs 


Z o All Others 






Minutes of Program Development Committee 
Appendix A 
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High Speed Printer Edit Routine 

Wright Field Progress Report 
19 April 1957 

The High Speed Printer Edit Routine has been written and punched on cards in 
preparation for checking on an 11Q3A. Some preliminary checking has been done 
on the Wright Field 1103.. In addition, an octal conversion routine has been 
written, punched on cards, and also partially checked on the Wright Field 1103.. 

Some modifications have been made in the specifications produced by the USE 
Subcommittee at Palo Alto in November 1950.. No further modifications are antic¬ 
ipated.; The following specifications for the off-line fixed block version are 
therefore expected to be final. 


Edit Routine 

The Edit Routine is a standard USE subroutine which edits alphanumeric informa¬ 
tion from core or drum memory, preparing magnetic tape suitable for listing on 
the off-line High Speed Printer. Any of a number of conversion or translation 
routines may be used to produce the alphanumeric characters for the Edit Routine 
from binary data. 

The Edit Routine requires that one argument word be transferred into it by the 
calling sequence and that a parameter list be available. One entry into the 
Edit Routine is sufficient to produce any number of lines N, less tnan 1000, of 
identical format. Eacn column in the group of N lines requires two descriptive 
words in the parameter list. 

The argument word which is transferred into the Edit Routine by the calling 
sequence is made up as follows: 

X X XX XXX XXXXX 
F E T N P 

P is the address of the first word of the parameter list. 

N is the decimal number of lines of identical format to be produced. 

(1 <'N <'999)> 

T is the decimal number of the servo upit on which output is to be recorded. 

(1 < T < 10) 

E and F are octal digits which indicate that printer control characters 
are to be written as follows: 

If F = 1,£,3, or 4, a fast feed 1,£,3, or 4 symbol is placed in the 
first of the N blockettes. 

If F = 1, a multiline symbol is placed in each of the N blockettes. 

If F^ = 1, a printer breakpoint symbol is placed in the first of the 
N blockettes. 

If FgQ— 1, a printer stop symbol is placed in the last of the N 
blockettes. 





A block of information is written on tape as soon as it is complete. 

A change in the specified servo unit will cause the Edit Routine to write a 
partially filled block if it exists before this change is accomplished. 

When special symbols are to be written, the total number of characters avail¬ 
able for blockette construction is 120 minus the number of symbols used. 

The parameter list which is stored beginning at address P contains a pair of 
parameter words for each column followed by a pair of control words P-^ and Pg 

to signal the end of the list. P-j_ is always zero. If Pg = 0, a partially 
filled block is not written at the end of N blockettes. If Pg / 0, a partially 
filled block is written at the end of N blockettes. 

Each pair of words in the parameter list is made up as follows:. 

XX XXXXX XXX XX 
DM W S 


— - XXXXX 

C 

W is the decimal number of characters allotted to the column. (1 W_ < 120) 

S is the decimal number of spaces to precede the column. (0 < S < 99) 

M is the address of the first word of data to appear in this column. 

D is the octal increment to be added to M to obtain the addresses of data 

for succeeding lines of this column. 

C is the first address occupied by the conversion routine which is required 
for data in this column. 

The remainder of the second word of tne pair may contain additional information 
required by the particular conversion routine, such as scaling, or tne first 
address of additional information required. The precise form of tnis word will 
be specified by the particular conversion routine. 

The Edit Routine generates a calling sequence which transfers this pair of 
parameter words into the particular conversion routine with the address C replaced 
by the address at which the conversion routine is to store W results. 

Conversion Routines 

Any number of conversion routines, which are also standard USE subroutines, may 
be available in the library., A "LOCATE" line in the program is used to select 
each conversion routine required and to assign a symbolic location, C, designated 
in the parameter list. Each conversion routine requires two argument words, 
whicn are transferred into it by the Edit Routine. These two arguments are the 
two words in the parameter list with C (i.e,, the v address of tne second word) 
replaced by the address at which the conversion routine is to store W results.; 


2 






The results from the conversion routine will be a series of 8 -bit excess three 
characters. On exit from the conversion routine 0^5 will be zero if these 
characters are packed six to a word. Q 35 will be one if these characters are 
stored one to a word in the rightmost six bits, with the leftmost thirty bits 
being zero. 





Proceedings of the Mathematics Committee of the USE Organization 


April 25-26, 1957 Dayton, Ohio 


The Mathematics Committee met during the regular session of the USE 
organization at the Van Cleve Hotel, Dayton, Ohio under the chairmanship of 
Dr. James Ward, Holloman Air Force Base. The agenda for the session is given 
in Appendix A. Over 30 persons participated during the course of the meeting, 
representing 13 organizations. (See Appendix B.) 


Thursday, April 25, 1937 

Two papers were delivered at the morning session. One was a report by 
Harry Shaw of the Applied Physics Laboratory concerning a study of error growth 
using the Adams method for integrating ordinary differential equations 
(Appendix C). Werner L. Frank presented some results of an investigation into 
the methods of Runge-Kutta-Gill and Adams-Moulton as carried out by Dr. S. D. 
Conte at The Ramo-Wooldridge Corporation (Appendix D). Also a new method 
employing Gauss Quadrature was cited. Both of these talks generated consider¬ 
able interest and discussion. Some very pertinent questions indicated further 
need for investigations in these directions. A number of other contributions 
were made in the discussion that followed, notably by R. Turner, G. Blanch, 

R. Simon and B. Rudin. 

A brief summary of existing routines at the various installations is 
given in Appendix E. 

In the afternoon Dr. Gertrude Blanch of Wright Air Development Center 
presented a paper devoted to some general considerations in choosing an integra¬ 
tion procedure. In summary, she stated that;* 

(1) Routines should incorporate special formulas for special cases. 

(2) Each installation ought to have a 4th order Runge-Kutta routine. 

(3) The Adams-Moulton method is noted for its stability as opposed to 
the more unstable method of Milne. However, the latter is probably 
good over a short interval, say jjD,lj . 

(4) The integral equation approach is recommended since it avoids 
predicting and may have better round-off control. 

Dr. Blanch suggested a number of problems with which to test the various 
routines. (Appendix F.) 

During the remainder of the afternoon a discussion took place which is 
summarized in the recommendations made to the Policy Committee. (Appendix G.) 

These remarks are new available in a paper, "Criteria for the choice of an 
integration formula", and can be obtained by direct request to Dr. Blanch. 






Dr. John Carr, University of Michigan and Wright Air Development Center, 
presented some error analysis techniques as applied to the Adams-Moulton 
and Runge-Kutta methods. He discussed general procedures which lead to error 
bounds for integration formulas. Dr. Carr noted that he was very much in 
favor of the discussions promoted by this committee and invited us to meet 
at some future time at the University of Michigan. Dr. Carr has consented 
to send to those present a number of reports dealing with the topic at hand 
and error analysis in general. 

Prior to the general meeting in the afternoon, three status reports were 
presented to the group regarding programs prepared as a result of previous 
meetings: 

(a) A preliminary description of the autocorrelation and spectral 
density routine was distributed by Harry Shaw (APL). The code is 
written but needs checking out pending acceptance of the 1103A. 
(Appendix H.) 

(b) A description and symbolic USE listing was distributed by Werner L. 
Frank (KW) of a curve fitting program which employs orthogonal 
polynomials. (Appendix I) 

(c) B. Rudin distributed an abstract describing a Lockheed routine for 
curve fitting by orthogonal polynomials. (Appendix j) 


Submitted by 


James Ward, Holloman 

Werner L. Frank, The Ramo-Wooldridge Corp*. 
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USE ORGANIZATION 

AGENDA OF MEETINGS OF MATHEMATICS COMMITTEE 
Host Organization: Wright Air Development Center 
Dayton, Ohio 
April 25-26, 1957 

Theme: Ordinary Differential Equations 
Chairman: Dr. James Ward, Holloman Air Force Base 


9:00 A.M. Experiments in Error Estimates in Solving Differential Equations 

Mr. Harry Shaw, Applied Physics Laboratory 

10:00 A.M. Experiments in the Numerical Solution of Differential Equations. 

A Comparison of the Methods of Runge-Kutta-Gill and the Predictor- 
Corrector Procedure of Adams Moulton 

Mr. Werner L. Frank, The Ramo-Wooldridge Corporation 

10:45 A.M. Discussion 

12:00 Noon Lunch 

1:30 P.M. Criteria for Choosing an Integration Formula 

Dr. Gertrude Blanch, Wright Air Development Center 
2:30 P.M. Discussion 

3:30 P.M. Preparation of Report and Recommendations to USE Policy Committee 



9:00 A.M. Generalized Functional Round-Off Error Analysis 

Dr. John W. Carr III, University of Michigan and Consultant 
for Wright Air Development Center 

10:30 A.M. Report by Members 

a. Status of Curve Fitting Routine by Orthogonal Polynomials - 
Werner L. Frank 

b. Status of Autocorrelation and Power Spectral Density Routine 
Harry Shaw 

12:00 Noon Lunch 
1:30 P.M. General Session 
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1. Applied Physics Laboratory 

2. Frankford Arsenal 

3. Holloman Air Force Base 


Harry Shaw 

Ralph E. Brown 

Gamer McGrossen 
_James Ward 


4. Lockheed Missiles 

5 . National Advisory Committee for Aeronautics 

6. Operations Research Office 

7. Radio Corporation of America (Waltham) 

8. Ramo-Wooldridge Corporation 


B. B. Rudin 
R. Talmadge 

George J. Moshos 
L. R. Turner 

Peter Pastoriza 

V. J. Harackiewicz 

Werner L. Frank 


9. Remington Rand 


T. V. Cooper 
Ernest E. Haight 
Jack K. Hale 
Ben Mittman 
R. Simon 
Richard Zemlin 


10. White Sands Proving Grounds 


11. Wright Air Development Center (WCRRM) 


12. Wright Air Development Center (WCRHU) 


13. Wright Air Development Center (WCRRY) 


Nancy Ingram 
Gray L. Pyle 

D. S. Clemm 
H. E. Fettis 
M. Thomas 
M. Valentine 

Thomas A. Brown 
Frances J. Cryan 
Miles S. Edwards 
Richard P. Harrison 
Harley Hill 
Sidney H. Miller 
Michael Tikson 
Hewitt S. Toney 
D. C. Zonars 

Cheryle Smith 
Gertrude Blanch 
John W. Carr III 

(University of Michigan) 







Appendix C 

BCC-59 

20 March 1957 

TO: R. P. Rich 

FRO*: H. Shaw 

SUBJ: Experimental Consideration of the Error 

Associated with Adams Method. 


INTRODUCTION : 

The use of numerical methods in approximating the solutions of 
initial value problems in ordinary differential equations is complicated 
by the fact that not a great deal is known about the way truncation and 
round-off errors are introduced at each step or about the way these stepwise 
errors accumulate as the solution proceeds. Such errors are evidently 
functions of the system of differential equations (and initial conditions), 
the numerical method, and the manner in which the arithmetic is carried out. 

An obvious way of attempting to learn something of the nature of these errors 
is experimentation in which these "parameters” are varied more or less 
systematically. 

The choice of parameters should probably be made with the following 
basic classifications in mind. Differential equations are linear or non-linear. 
Arithmetic is fixed point or floating point with the number of figures retained 
being an additional variable. The usual numerical methods are of the open, 
closed, or Runge-Kutta types with the step size being an additional variable. 

SUMMARY 


A program was prepared for the IBM 650 in the Bell Interpretive 
System to solve the initial value problem consisting of the system of 
differential equations 

1) y’= Z 
Z*= -Y 

subject to the initial conditions 

if Y(0) = 0 
Z(0) = 1 

using Adams method with one difference 

Z l,n*r Z l,„ (1 

or using Adams method with two differences 

"> Y 2,„.l - T 2,„ * h (1 + iv +1 | VV 2 ,„ 


2,n+l 2,n 


= Z„ + h (1 + i V +J V 2)Z» 


2,n. 
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The differential equations are linear, both methods are of the open type, 
and the arithmetic is floating point retaining eight decimal digits. 


The solution of problem 1-1 f is Y= sin x, Z= cos x. Runs were 
made out to two cycles using A1 and A2 with 2* steps per cycle k = 4-(1)10 
with the necessary number of starting values being provided to eight signifi¬ 
cant figures in each case. Values of the respective error functions. 


(nh)= sin nh -Y 


j= 1,2 were computed and punched out at 


intervals or'one sixteenth of J A cycle and the results graphed and included 
as Figures 2-9. A similar run but to ten cycles was made using A2 with 
a step size of one sixty-fourth of a cycle and the resulting error function 
graph is included as Figure 10. 


The remainder of this memo consists of a discussion of the 
accumulated errors and stepwise errors observed in the above runs and of 
a comparison of errors for the two methods. 


ACCUMULATED ERRORS 


The error curves * indicate error functions of the forms 

P n 

E, , (nh) -C. , . —. Cos nh 

i,h i,h dn 

E_ , (nh)zu' C? , . sin nh 

< d,n d,h dn 

2 

where the C ’s correspond to errors accumulated over one cycle and are listed 
in Table I. 


TABLE I 

STEPS /*✓ C 2 h 


16 

9.2 

X 

10“ 1 

1.4 

X 

10- 1 

32 

1.1 

X 

1C' 1 

1.8 

X 

io- 2 

64 

2.9 

X 

C\J 

O 

t—i 

2.3 

X 

10~ 3 

128 

6.9 

X 

10 _3 

2.9 

X 

1 

O 

r—i 

296 

1.6 

X 

10" 3 

3.6 

X 

LA 

1 

o 

i-H 

912 

4.2 

X 

io" 4 

2.4 

X 

10" 3 

1024 

8.1 

X 

10 -3 

2.4 

X 

IO -3 



♦Except for A2 with 912 steps //vand 1024 steps /'V'where there is a curious 
phase shift of about 90 and a marked drop in amplitude of the last lobe 
plotted. This effect is quite likely connected with round-off errors. 
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STEPWISE ERRORS 

3 

^ The truncation error per step is of order h for A1 and of order 

li for A2. Thus ratios of the forms 



4 



2 


would indicate that the stepwise errors are due to truncation rather than 
to round-off. Actual ratios are listed in Table II. 


STEPS / ns 

TABLE II 

2 ' / 2 

°i,h/ c 2 .h 

1 

_2 / 2 

f.h/ | 

16 

4.7 

7.8 

32 

4.4 

7.8 

64 

3.8 

7.9 

128 

4.1 

8.1 

256 

3.8 

1.5 

512 

3.2 

1.0 

1024 

... 

_ 


It would then appear that round-off error is negligible for A1 
at least thru 1024 steps for A2 thru 256 steps /*✓ . The appearance 

of round-off error is rather dramatic in the case of A2 at 512 steps /ns . 
This suggests the concept of an ^optimum" step size h which for A2 and the 
problem under consideration corresponds to about 256 steps . 

Although evidence presented here is rather scant, it seems a 
reasonable conjecture that round-off error //v/ R, truncation error //v T, 
and total emror / rv E behave somewhat as indicated by Figure 1. 






STEPS /ns 


This suggests the concept of a minimum error /a* step size h which for A2 
and the problem under consideration corresponds to about 10?4 steps / r\y . 

COMPARISON OF ERRORS 


For the purpose of comparison of error /✓fusing A1 against the 

error /ns using A2 the ratios _ 2 /„ 2 . . . . . , . TTT 

' C 1 h/^2 h are ixi Table III. 

TABLE III 

E"™ I* C A / C 2 2 h 


16 

3.7 

32 

6.1 

64 

10.9 

128 

22.4 

256 

44.4 

512 

17.5 

1024 

3.4 


2 

c In the absence of significant round-off C, , would be about 
2 x 10" for 2048 steps /ns which is of about the saAe order as „2 

C 2,h 

for 2^6 steps //v. It might be interesting to know the optimum step size h 
if indeed such exists, for Al. 1 


K’ 

H. Shaw 

H3:Ibg 

Note: Figures 2 through 10 are not included with this Appendix and can be 
obtained by request to Applied Physics Laboratory. 







Appendix D 

Some Experiments in the Numerical Solution 
of Differential Equations at 
The Ramo-Wooldridge Corporation 

by 


S. D. Conte 
April 3, 1957 


1. Introduction . At the present time the Computing Center at.The Ramo- 
Wooldridge Corporation leans heavily on the Runge-Kutta method as modified by 
Gill to integrate systems of first order differential equations. Three 
routines are currently in use: a real fixed-point Runge-Kutta-Gillj a real 
floating point Runga-Kutta-Gill; a complex floating point Runge-Kutta-Gill. 

In most cases these routines give satisfactory results. However, they suffer 
from some distinct disadvantages which may be summarized briefly as follows: 

a) The difficulty of estimating the local error. 

b) The necessity of evaluating the derivatives 4 times for each step 
with a corresponding increase'in computing time. 

c) The difficulty of controlling the growth of round-off error, particularly 
in floating point operations. 

A program of experimental research was recently initiated with the following 
objectives. 

I. A comparison of multi-step methods with Runge-Kutta type methods. 

II. Provision for adequate control of round-off errors. 

III. Possible development of new methods. 

Some progress has been made toward each of these objectives. This report 
contains a summary of this progress. 

2. Integration based on the Adams-Moulton Formulas . Two multi-step methods 
of fourth order accuracy are in common use for solving differential equations-- 
those of Milne and Adams-Moulton. Both are of the predictor-corrector type. 

The Adams-Moulton formulas were given preference over those of Milne because 
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they are essentially more stable |J3ee, e.g., Hildebrand, Introduction to 
Numerical Analysis , pp. 202-208j . Methods of this type have the advantage 
that one can estimate the local truncation error, and in addition they require 
fewer derivative evaluations than Runge-Kutta methods. However, they have the 
disadvantage, apart from the possibility of instability, of requiring a special 
starting routine. A brief description of the Adams-Moulton method, which 
incorporates automatic adjusting of the interval size, follows. 

A. The starting method . At the present time 4 successive values of the 
dependent variable are obtained by using the modified Euler method for the 
second point, and increasingly more accurate formulas for the third and fourth 
points. Since the local error in the modified Euler method is 0(h J ) and that 

C 

of the Adams method is 0(lr ), the step size must be smaller in the starting 
routine than that anticipated in the general routine to yield comparable degrees 
of accuracy. The factor by which the normal step size is to be reduced for the 
starting routine depends on the values of the derivatives of the functions in 
the neighborhood of the initial point, and hence is difficult to estimate in 
advance. As a general rule if h is the normal step size anticipated in the 
general routine, we have been using g h for the starting routine. If the test 
described in Section B calls for halving at any time during the computation of 
the starting values, this step size is halved and the starting routine re-entered. 

B. The predictor-corrector formulas . The system of equations is assumed 
to be in the form 


( 1 ) 


y\ = (x,y 1 ,y 2 ,...,y N ), (i = 1,2,...,N), 


y l (x o> - y io 


(i = 1,2,...,N) 


Let y. . be the value of y. at x = x. and y'. . the value of the derivatives of 
ij i J ij 

y. at x = x., and'let h be the step increment. Then the predictor-corrector 
formulas are respectively 


y M + l = y iJ + 15 (55y ij - 59y lj-l * 37y i,J-E - *1,J-3> 


( 2 ) 




(3) 
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y ^ + i - y ij + 'k + 1Sy ij - 5 y i,j-i + 


When y[ P } . has been obtained from (2), y'^ is obtained from (l). Then an 

1,J+-L 1 ; J+1 

application of (3) yields y^ c ^ , and (l) then yields y'^ C ^. To estimate the 
truncation error at each step we form 




e. . , 
i* j+1 


1 

15 


y (p) - y (c) 

y i,j+i y i,j+i 


y; 


IcJ 

i; j+1 


for each i and denote the maximum error by E . ., i.e. 

J J+1 


(5) E J+1 = max €. jJ+1 (1-1, 


Thus provides an estimate of the number of significant digits in the 


corrected value of y. 


This estimate can be used to decide whether the 


+ 7 j+1 

integration interval should be doubled, halved or left as it is. The 
programmer will normally specify the minimum number of significant digits which 
he desires to maintain throughout the integration--say, E. Normally the routine 
will determine a number E = ^ E to be used for doubling the interval, although 
M may be changed by the programmer. i s then tested against E. If E^ + ^^ 

the interval must be halved. If E^. + ^ <^E, the routine then tests E._^ against 
If E^ +1 <^E, the interval is doubled. The value of M to be used is largely a 
matter of experimentation. M = 100, in some problems, gave very good results. 

The test (4) is not very satisfactory near a zero of a function due to 
cancellation of significant digits. Thus the test will often call for unnecessary 
halving even when the predicted and corrected values are very close to each 
other. To avoid this difficulty the routine tests the corrected value of y 
for relative size. If its relative magnitude is small, the estimate (4) is 
replaced by the estimate 


e. . , 
1; J+1 


r(P) 


r (c) 


y i,j+l " y i,j+l 


The corrector formula is used only once since it has been found that repeated 
application of the corrector formula will not, in general, improve the answers 
and, indeed, may in some cases yield poorer results. 


Iw wi 
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C. The doubling and halving formulas . Assume that the integration has 
proceeded to the point j and that the error test calls for halving the interval. 
At this point y. y, . y. . 0 , y. . Q are stored and we must compute the 
intermediary values y.^ y i j-l/2‘ ' Ihe fo:nnulas used have an error of 0(h ) 

and are given in ^l^j : 


( 6 ) 


y i,j-3/2 = ^ 12y i,j + 135y i,j-l + 108y i,j-2 + y i,j-3^ 


( 7 ) 


+ 25^ (" 3y i,j " 54y i,J-l + 27y i,j-2^ 
y i,j-l/2 = 25 ^ ^° 0y ij + 135y i,j-l + 40y i,j-2 + y i,j-3^ 


h 


25 B ^' 15y ij + 90 y i,j-l + 15 y i,j- 2 ^ 


Using the 4 consecutive values y i y i j-i> y i j-l/2' y ij andp their 

computed derivatives the next point may he computed using equations (2) and 
(3) and an interval size of h/2. 

If the error test calls for doubling the interval , assuming that we have 
stored y. . .., y. y. . . , y. . „ and their .derivatives we use the formula 

i>j+l i.>j ijj-l ljj-d 


( 8 ) 


y i,J + 3 = - 80y l,j + to5y i,j-l + l6y l,j-2 


+ h ( 120y h J+ l 


480y! . + l 80 y.' . .). 

i ; j i,j-l 


The computation is then continued using the values y. y. . ,, y. . ,, 

ijJ+j 

y. . „ and their derivatives using an interval size of 2h. 
f > J — 0 

After doubling of an interval has taken place, the routine is prevented 
from doubling again until 3 more points have been computed. 

The routine also incorporates an option which will not allow the interval 
size h to ejceed a.certain preassigned bound. 


3 . Some comparisons of RKG and Adams-Moulton methods . 

A. Storage . The RKG subroutine requires 90 words of storage as compared 
with 280 for the AM method. The RKG method is also more economical of storage 
during the computation since it requires less storage of past information. 
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B. Speed . The AM method is considerably faster by a factor of 2 or 3 
although this will vary depending upon the complexity of the derivative 
functions. In general the more complicated the functions the greater the rela¬ 
tive advantage of the AM method will be. 

C. Accuracy . The two methods were tested using several examples. For 
the following standard problem 


(9) 


y" + ( ISo )2 y = °> y(°) = i, y'(°) = o, o°^x^T2o°, 


n 


whose solution is y = cos x the results are given in Table I for two step 
sizes. The error measured in units in the decimal place reaches relative 
maxima and minima at very nearly the same points by both methods. 


Table I 
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Graph II indicates the error curves for both methods again at step sizes 
of h = 1° and h = .5°. Both the graph and Table I show that the errors by 
the RKG method are roughly 4 times those of the AM method. Both methods 
show clearly theft, for the step sizes considered here, reducing the interval 
size by l/2 multiplies the errors by 2, a result which is clearly^attributable 
to an increased accumulation of round-off error. 

Graph I shows the error curves for step sizes of 2°, 1° and .5° by the 
AM method. The errors for h = 2° are again about l/2 of those for h = 1°. 

Using a variable step size the results are not as good as at h = 2° but slightly 
better than those at 1°. With a variable step size the interval was doubled 
up to a maximum of 8°. 

Table II gives comparative results for the equation y 1 = y, y(0) = 1 whose 
solution is y = e x . The results are the errors to 8 significant digits. 


Table II 


h 


1 

2 

3 

4 

— 

5 

6 

7 

8 

9 

10 

.0625 

RKG 

-12 

-69 

-30 

-.104 

-34 

-124 

-272 

-113 

-339 

-102 




26 

10 

38 

_ 

13 

4i 

96 

39 

120 

37 


4. Control of round-off error . It is apparent that a large portion of the 

error in the examples given above are due to round-off. In order to determine 

more precisely just what this portion is, some experiments were conducted 

using partial double precision operations. In forming the value of y. . n 

by either the RKG or AM methods one forms an increment Ay. and adds this 

J 

to y., i.e. 

J 


= y u + Ay 


ij 
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The major contribution to round-off error does not occur in forming Ay. . 

since this is a quantity of small magnitude compared to y. but rather in 

J 


forming the sum. 


Thus if y.. is carried in double precision and the sum 
J 


y + Ay, • i s found in double precision, the major part of the round-off error 
1J -*• J 


In forming Ay. . the single precision part of y . and 
J i j 


should be controlled 
of all previous values of y is used. Of course, complete double precision 
operations require an excessive amount of computing time. However, the 
time required for the partial double precision operation described above is 
almost negligible. The amount of additional storage required is N registers, 

N being the number of equations in the system. For the equation y" + (j^q) y = 0, 
y(0) = 1, y'(0) = 0, the results are given in Table III for interval sizes 
of h = 1°, 5 0 and using the AM method. The figures again are maximum 
errors in y = cos x in units in the eighth decimal places although values 
at intermediate points are given for comparison with Table II since the 
maximum errors occur at different points. 


Table III 


\x 

h\ 

50° 

110 ° 


UJ 

o 

o 

o 

360° 

450° 

540° 

630° 

720° 

1° 

■ 

3 

8 

l 

23 

l 

39 

1 

55 

1 

lO 

2 

3 

9 

0 

24 

l 

4l 

l 

58 

1 

lO 

4 

3 

9 

m 

24 

1 

4l 

1 

58 

l 


This table shows that at least one additional significant digit of 
improvement is obtained when partial double precision arithmetic is used. 

Since the truncation error at 1° is completely negligible when dealing with 
numbers with 8 significant digits, the errors given in Table III are almost 
all directly due to round-off. Table I and Graph II show that when no attempt 
is made to control round-off the error doubles when one goes from a step size 
of 1° to a step size of . Table III shows that the error is approximately 
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the same as one goes from a step size of 1° to one of i? and to one of . 
Hence the growth of round-off is being very effectively controlled by the 
partial double precision operation described above. 

Although direct figures are not available, some experimentation shows that 
the use of partial double precision with the RKG method results in an even 
more striking reduction in round-off error. 


5- A proposed subroutine for the 1103-A . On the basis of the experience 
gained from the experiments described above, the Computing Center has under¬ 
taken the writing of a comprehensive floating point general purpose subroutine 
for solving differential equations which incorporates the following features: 

A. The use of RKG as a starting routine. 

B. The option of continuing with RKG or switching to the AM method at any 
time during the computation. 

C. Automatic doubling or halving of the step interval if the AM method 
is used. Doubling and halving are accomplished by making use of the 
RKG method. If upon leaving an RKG step the test calls for halving, 
the routine should return to the original starting point and recompute 
4 successive values using RKG and one half the original step size. 

D. Partial double precision operations throughout for either RKG or AM. 


6. Application of Gaussian quadrature to the solution of differential equations . 
Gauss' quadrature formulas have been used with remarkable success to evaluate 
integrals. H. Flatt suggested that this quadrature formula could also be 
used to integrate differential equations. The Gaussian quadrature formula is 
given by 

b n 

(10) ^ f(x)dx = b - -~ - a a i f(x j ,(^ 1 ) + ^vr 1 ) + R n (f) 

a i=l 


"fch 

where x^ = x^ n is the i root of the Legendre polynomial ^ n ( x ) and 


( 11 ) 


a. = a. 
1 1 


,n P (x. ) j x-x. 
’ n i ^ 1 


p.w 


n 


dx 
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If f(x) has continuous derivatives of order 2n in the interval (a,b) then 
the error R(f) is given by 


( 12 ) 


,(2n) 


R = 
n 


ai 


(2n): k 

n 


<S o. 


and 


k = 
n 


ft) 


(b-a) n+ 2 


Thus the formula (10) is exact for a polynomial of degree 2n 
For integrating a single differential equation we have 

x+h 

y(x + h) = y(x) + ^ y'(t) dt 

x 


- 1 . 


Using (10) to replace the integral we obtain 

n_ 

(13) y(x + h) = y(x) + | ^> a ± y' Qc + | (l + x^ + R^y 1 )* 

i=l 

To evaluate y 1 j^x + 2 U + we may use the RKG method. Since the 

error is RK is O(h^), we take n = 3 in (13) with an error of 0(h 8 ). Formula 
(13) then becomes 


(HO 


y(x + h) = y(x) + X5 I 5y ' L x + I (1 " + 8y ' ^ + 


\l 15 > 


2 v 5 > ' ^ ' 2' 


+ 5y' [x + | (1 + ^)] 


Thus in integrating over an interval of length h one uses the RKGunathod 3 
times to obtain y'(x + |), y’Qc + (1 - ^~)J and y'Qx + | (1 + ^^)^| • 

Application of the Gaussian formula (l4) then yields the value y(x + h). To 
be comparable a single Gaussian step would be equivalent to 4 equally spaced 
RKG steps. 

This method was tested on the equation (9)* The results, using floating 
point arithmetic, are given in Table IV and are again the maximum errors in 
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cos x in units in the eighth decimal place. The Gaussian method is seen to 
be much more accurate than RKG and somewhat more accurate than AM. Similar 
results were obtained for the exponential equation. 

The additional coding required for this method is minor and there should 
be a saving of machine time since one RKG step is replaced by a simple sum 
as shown in (l4). This use of the Gaussian formula seems to be new and because 
of the striking improvement in accuracy in the cases tested deserves continued 
further investigation. 


Table IV 



Gaussian 

RKG 

0 

X 

O 

-3" 

II 

& 

h = 2° 

h = 1° 

h = 0.5° 

8 

0 

l 

9 

12 

56 

-1 

l 

46 

96 

192 

-16 

-35 

-327 

-640 

368 

33 

71 

640 

1264 

540 

-57 

-116 

-960 

-1904 

720 

— 

76 

156 

1278 

2541 
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Appendix E 


Methods Employed by the Various Installations for 

% 

Integrating Ordinary Differential Equations 


Installation 


Method 


1. Applied Physics Laboratory 

2. Applied Mathematics Section 
Wright Air Development 

3. Holloman Air Force Base 

WORRY , Wright Air Development 
Center 

5. WCRRU, Wright Air Development 
Center 

6. Boeing 

7. Operations Research Office 

8. Lockheed 


Method of Heun 

Method of Integral Equations 


Range-Kutta-Gill with interval 
modifier (takes two steps forward 
with interval h, and one back with 
interval 2h to determine optimum 
step. 

Simultaneous 2nd order equations; 
employ first order forward 
differences and central differ¬ 
ences. 

a. Runge-Kutta, third order 

b. Levy-Baggott method for 2nd 
order equations with first 
order term missing 

Modified Euler 

None 

Adams method with backward 
differences 







Appendix F 


Problems Proposed by Dr. G. Blanch for Solution 


1 ) 


■t 8 / 


y = 


1 + 2x 


y(o) = i; y'(o) = -2 

Solution: y = — 

2 ) x(y" + y) + y' = 0 

y(o) = i, y'(o) = o, y"(o) = - | 

Solution: Bessel Function J (x). 

o ' 

Instructions: 

1) Carry out integration to x = 20 for several mesh sizes, say 

-k 

h = 2 where k = 1, 3> (7 and. 9 if possible) 

2) Plot error function for each h. 

3) Take cognizance of rounding procedure used in course of computation. 






Appendix G 


Mathematics Committee 


Recommendations to Policy Committee 


1. This committee recommends that installations he informed of the Trans-USE 
feature which permits conversion of standard USE language floating point 
routines to a program which will operate on any fixed point machine. 

Such a feature ought to he incorporated into the USE compiler. 

2. Clarification is requested in regard to subroutine and general packages 
format and structure. Also means of transmittal or distribution. 

3. As a result of the deliberations on methods of solving ordinary differ¬ 
ential equations, it is recommended that the following actions of the 
Mathematics Committee be approved: 

a) Ramo-Wooldridge will prepare a floating point subroutine having 
the features 

i) Use of Runge-Kutta as a starting procedure 

ii) Option of continuing with Runge-Kutta or switching 

to the Adams-Moulton method at any time in the stepping. 

iii) Automatic doubling and halving of step interval if the 
Adams-Moulton method is used. 

iv) Partial double precision operations. 

b) Wright Field will undertake the responsibility to investigate 

a method described by Dr. Blanch which changes the differential 
equation problem to an integral equation problem. 

c) Remington Rand volunteers to prepare a code employing the 
Gaussian quadrature technique. 

d) Dr. Blanch has consented to prepare a testing program for these 
methods in order to determine characteristics with respect to 
truncation and round-off for each. 

k. Recommendations for topics at future meetings. 

For the next meeting: Eigenvalues and Eigenvectors of Matrices 

For the following meeting: Further study on Ordinary Differential 

Equations in the light of the research 
proposed at this meeting. 
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BCC- 73 


April 22, 1937 

TO: The Mathematics Committee of the Use Organization 

FROM: H. Shaw 

SUBJECT: Status of USE Spectral Analysis Program 


SUMMARY 

The computation of the autocorrelation and spectral density has been 
coded in APL symbolic coding as two separate library subroutines. These routines 
have not been machine checked. 


The remainder of this report consists of the specifications of these 

routines. 

NUMERICAL METHOD 


The numerical method employed is that of J. W. Tukey as given in The 
Sampling Theory of Power 3pectra Estimates . The cosines required by the spectral 
density are computed by using four terms of Taylor*s series to obtain cos tt, M = 
number of lags, and generating the remaining cosines by use of the M 

recursion formula 


= 2 cos 


( p-l)hTt 


cos 



MODES. PARAMETERS. DATA, OUTPUT 

The autocorrelation routine operates in one of two modes to compute the 
data mean — and the M + 1 lags R Q , R^ .... R^ from N data x^, x..., x^. The 

spectral density routine uses the output of the autocorrelation routine to compute 
M + 1 values of the spectral density and their sum. 

The data is assumed to be integral, to be such that |x,| = 9999, j = l(l)N, 
and to be stored starting at core_address W for the core mode or J drum address V for 
the drum mode. Both modes leave X at W-l and R, at W + j, j=0(l)M jpon exit. The 
spectral density routine leaves U. at W + M + 1^+ j, j= 0(1)M and „ at 

W + 2M+ 2 upon exit. J ,_q j 

The following code words are required: 

A: 00 OMMMM WWWWW 

rooooo 1 

Q: 00 NNNNN ] 

The v address portion of Q is zero for the core mode and v for the drum mode. 

STORAGE 

The autocorrelation routine consists of 163 words and the spectral density 
routine consists of 178 words for a total of 34-3 words. 

Auxiliary storage requirements for the autocorrelation routine consist 
of a block of N drum locations beginning at drum address V plus a block of 3M +2 
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core locations beginning at oore address W-l for the drum mode or a block of 
N + M ♦ 2 oore locations beginning at oore address W-l for the oore mode. In 
either case the speatral density routine requires a blook of 3M ♦ 3 oore locations 
beginning at oore address W-l. 

The following diagrams indicate how the auxiliary storage is usedi 


AUTOCORRELATION 




Drum Mode 


w-t 

V 




w*w-\ 




t % 


i • 


I * 

W-\ 

M 

w 

■A 

^ 1 t 

, <v* 


1 

; ! l 

W*M-\ 


..I , 

* i 

WVK ‘ 

• 

i * 

> » 



■■*<1 *»•“*# 

w+xh-n 

WAfVM* 
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i *|A 

> 
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1 

> 

*•» 



N*- 9# * 


spgs^Ak mm 


X 


W4XfA 

W+vMv\ 

t 


W+VAV\1 


i * 
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RUNNING TIMES 

The time required for the autocorrelation routine should not exceed 

474 M(N - |-) + 558N + 951 M + 2920 y.A. 
for the core mode or 

474 M(N + |) + 1790N - 191M + 69900 | -30400 p A. 
for the drum mode. 

The time required for the spectral density routine should not exceed 
1170 M 2 + 12M + 10273 jA A. 

The following table of maximum running times is based on the assumption 
that Mewl N. The last column is obtained by use of the core mode times for N up 
10 

to and including 4000 and drum mode times for N greater than 4000. 


N 

A(Core) 

A(Drum) 

A and SD 

10 

13 M3 

690 MS 

25 MS 

100 

.52 SEC 

1.4 SEC 

.53 SEC 

1000 

46 SEC 

52 SEC 

58 SEC 

2000 

3 MIN 0 SEC 

3 MIN 20 SEC 

3 MIN 47 SEC 

3000 

6 MIN 45 SEC 

T MIN 30 SEC 

8 MIN 30 SEC 

4000 

12 MIN 5 SEC 

13 MIN 25 SEC 

15 MIN 12 SEC 

5000 


20 MIN 55 SEC 

25 MIN 48 SEC 

10000 


1 HR 20 MIN 

1 HR 40 MIN 

15000 


3 HR 5 MIN 

3 HR 50 MIN 


H. Shaw 


HS:lbg 
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THE RAMO-WOOLDRIDGE CORPORATION 
LOS ANGELES 45, CALIFORNIA 
April 22, 1957 


CURVE FITTING ACCORDING TO LEAST 
SQUARES CRITERION EMPLOYING ORTHOGONAL 
POLYNOMIALS 


Coded by: L. Stoller 


Description by: D. Morrison 





2 


A system p , p ,p of orthogonal polynomials is defined as follows 

U _L K 

(a) p. is a polynomial of degree j with leading coefficient one. (b) If 
J 


j 4= s, then 


N 


Pj (x t ) P 5 (x t ) . 0. 


i=l 


The required polynomial P (x) is then known to be 


(i) 


K 


P k (x) = ^ S J P j (X) ' 


J=0 


where 


N 


S. = 
J 


2 y i p j (x i ) 

i=l _ 

N r 

2[ p j (xp) 

i=l 


The routine uses the fact that the polynomials p^ may be found by the 


recurrence relations; 


( 2 ) 


where 




P 0 ( x ) = 1 

P x (x) = X P o (x) - P 0 (x) 

• • • 

p j + i< x > ' x p j< x > - a J+ i p j< x > - Pj p j-i< x) 


N r 

2 x i p j < x i> 

i=l ' 


a 


J+l 


N f 

2 b «*i>. 


i=l 


1 Forsythe, G. E. Generation and Use of Orthogonal Polynomials for Data 
Fitting with a Digital Computer. To appear in SIAM w 
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The routine computes the recurrence constants cifj + ^, Pj (which depend only- 
on the data points x^), and the coefficients (which depend on the functional 
values y ). 

l S 


The routine also computes recursively approximations to - ^ 


1 e ' 2 s 2 


(1=0 ,..., k) as follows 


A 


N 


-1 


i=l 


^2 r 2 


8, 2 = S 


J-i J 


N 


i=l 


p j(Xi) , J-0, ..♦, 


The routine was tested for various degrees, and polynomials of 50 — 
degree were obtained without any trouble. The results of the test runs indi¬ 
cated that the routine gives extremely good results if the data points are 
equally spaced, and that the accuracy decreases as the points tend to become 
clustered. 


3. Operating Instructions . 

In order to include this routine in a particular program to be compiled, 
the following rules must be observed: 

a. The storage locations referred to below may be drum or core locations, 
except that all core addresses must be greater than 1024 and certain 
drum locations are excluded as indicated. 

b. The instructions of this routine must be preceded by a card containing 
the instruction 

, , RW, EQUALS, a 

1 If the routine were not subject to rounding errors, we would have 
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where a is the first cell of a region of 1+57 cells allocated to the 
storage of this routine. This region cannot be assigned to the following 
locations 

0 - 1777b (Routine execution region) 

1+777^-b - 5*+015b (Reserved for output) 

76351b - 77777b (Partial core image) 

c. The following alphabetic symbols together with 2 decimal integers 
may not be used as tags by the programmer: 

Rtf, P, V, S, N, R, L, C, DP, AP, H, T, W, CM, X 

d. Entrance to this routine is as follows: 


p 

RJ 

a 

a + 1 

p +1 

KK 

T.T.T.T.T, 

OONNN 

P + 2 

00 

000TT 

000FF 

P + 3 

00 

DDDDD 

OOMMM 


where 

KK is the degree (k) of fit required. (ki_63.) 

LLLLL is the first cell of a region containing the table of 

1 s followed by the table of corresponding y^'s. 

HMW is the number (N) of data points. (N "1:300.) 

TT is the binary'scaling factor (T) of-the data points t^. 

FF is the binary scaling factor (F) of the functional value f^. 

(The t and f^ must be scaled so that 

) 


max | t. 
i 


,T < 2 34 


and max 
i 


2 3 ^ -1 


DDDDD is the first cell of a region containing the list of ad¬ 
ditional arguments (if any) t^ + _^ 

<^.(t) is to be evaluated. 


for which 
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MMM is the number (m) of additional arguments for which Q^t) is to 
be evaluated 

The parameter word (3 + 3 must be zero if there are no additional arguments 
for which Q^(t) is to be evaluated. 

e. Control will be returned to the cell immediately following the parameter 
word P + 3” 

f. Cells 1-320 will be destroyed by the execution of this routine. 


Execution Time, 


The time T of operation for the basic routine is approximately given by 


T .OO 56 N + .025)k + .5 seconds. This time was estimated on the 1103> and 

will be shorter on the 1103A. It should be noted that even for the maximum 
degree and the maximum number of data points, the time is still well under 
two minutes. 


Output . 

The following results are available to the programmer in the indicated lo¬ 
cations upon exit from this routine. Normally, the user will be interested only 
in a., d., e., and f. 

a. Q^(t^), i s stored i n cells 47777^ + 1 (i=l,...,N). 

b. Recurrence constants a., B., and coefficients S. are listed as follows: 

1 i 1 

a. is in cell 534ll b + 3(i-l) (i=l,...., k) 

ft is in cell 53412 + 3(i-l)(i=l,..., k) 

1 b 

S i is in cell 53^10-^ + 3i (i=0, 1,..., k) 


c. 

d. 

e. 

f. 


The degree k of fit, scaled at zero is in cell 47774^. 

2 ^ is stored in 47775 b > where % is an integer scaled at zero and 
stored in 47776-^. 


The 


. th 


i— residual, f^ - (^(t^), is stored in 52733^ + i (i=l,...,N). 


If there are any additional arguments tj^, ..., t^ +m , then is stored 
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in cell 52257 + i (i=l,...,m). 

, N 

g. The approximation Sr to is stored, in 53712^ + i (i=-l,...,k). 
2 i i b 

addition, 0^' is also stored in 47777b. 


In 


6 . Special Instructions . 

For many purposes, the results contained in a., d., e. and f. of Section 
5 will be sufficient in a least squares fitting problem. The instructions of 
this section are intended to aid in the use of the routine when these results 
are not sufficient. In particular, the user may wish to know how to (a) eval- 
uate Q^(t) for any given value of t, (b) obtain the coefficients of £^(t) expli¬ 
citly or (c) investigate the effect of increasing the degree of the polynomial 
upon the sum of squares of the residuals. 

It is necessary for these purposes to investigate the transformations dis¬ 
cussed in Section 2 more closely. The transformations are 

x = at + b 
y = Af + B, 

where 

a 4 b - t 2 + ^ 

a = t -— b = -2 r- -—- 

Z 2 1 


, 


A - 


f - f 
2 1 , 


B = -2 


f 2 + f l 
f 2 " f l , 


and 


t = max t , t = min t 

k i i 1 ± 1 


f 2 = max f i , = min f ± 


Hence, to compute the polynomial Q^(t) at any point t, one proceeds as 


follows: 
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a. Compute a, b, A, B. 

b. Compute x = at + b. 

c. Compute p , p , ..., p using (2) of Section 2. 

O JtC 

d. Compute P, (x) using (l) of Section 2. 

P k (x) - B 

e. Compute Q^(t) = -^- • 


A similar procedure may be followed to obtain the coefficients of Q (t). 

it 

In order to study the effect of increasing the degree of the polynomial upon 
the sum of squares of the residuals, we note that 


Dj - ^ Sj J - 0,..., k 

A 

2 

We recall that is the sum of squares of the residuals when the polynomial 

is of degree j, and that an approximation to is^stored in cell 53712^ +j• 

It is possible to stop the routine as soon as S ^ is less than a certain 

25 

specified amount M. This is done by simply storing M (scaled at 2 J ) in the 
cell tagged C03* (After having employed this variation once, the programmer 
must restore the cell tagged C03 to its normal value of -(2 J -l) in order to 
use the routine in its standard form.) 


7« Alarm Conditions, 

The routine is known to give best results when the points are more or less 
uniformly distributed. If the points are very poorly distributed, an alarm 
condition may result. In this case the following changes may be inserted in 
the indicated tag locations: 


N15 

R33 

HO 5 
WO 2 


54- 00647 

32036 

(octal) 

54 32000 

00004 

II 

54 00647 

32036 

M 

54 32000 

00004 

II 





The effect of the above changes is to replace the interval (-2, 2) by 
the interval (-1, 1). This increases the chances that the routine will be 
completed but also decreases the accuracy of the process. The changes should, 
therefore, be regarded as an emergency measure. 
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OK ROUTINES FOR LEAST SQUARES CURVE FITTING 
WITH ORTHOOONAL POLYNOMIALS 


B. D. Rudln 

Missile Systems Division 
Lockheed Aircraft Corporation 
Palo Alto f California 


Abstract 

Ordinary techniques for the fitting of poly¬ 
nomials to empirical data via the method of least 
squares are briefly reviewed* A summary of the 
method of Stiefel which introduces a special set of 
orthogonal polynomials for the solution of the least 
squares problem then follows* 

It is observed that by this method, the diffi¬ 
culties that oan be encountered with the so-called 
normal equations are completely avoided* Recursion 
formulas for the computation of the neoessary 
orthogonal polynomials are given and flow charts fbr 
the computational routine are included* 

Comments on computational experience with routines 
of this sort are made and some examples of curve fits 
are disoussed* 


For Presentation at the 

IBM 6£0 Computation Seminar 
Endlcott, New York 
April, 19tt 






On Routines For Least Squares Curve Fitting 

- raasaas -* 

In Seotlon 6.111 of his book (Ref* 1), Householder briefly summarises 
a method of generating a set of orthogonal polynomials which is useful 
in least squares curve fitting* A more detailed discussion of these 
polynomials is given by Stiefel (Ref* 2) and their application in other 
oontexts is discussed by Householder! Stiefel, and Forsythe (Ref* 1, 

Sections 2.22 and U.23j Ref* 2) and Ref* 3)* 

The purpose of the present paper is to summarise soma of the 
equations and recursion formulas that are useful for least squares ourve 
fitting applications and to comment on our computational experience with 
them. Such an effort seems worthwhile ainoe the particular method 
under discussion appears relatively unknown to computer application 
personnel. 

We start with a set of empirical data points (x^, y^)j i » 1, 2, ***,N* 
WS will take x as the independent variable and we will find a polynomial 
y*(x) such that 

f 2 

. I [y"Vx)-<jW] £(x)<U 

X t 

• £ [fw -jt]V 

j « I 

is minimised. Here, the weight function ^(x) is defined as 

/o(x) • £ n/*r(x-xj) ; 

^ i*l 
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where (x-x^) is the Dirac -function* It is easily seen that 
substitution of this weight function into the integral in (1) yields 
the equation given there. Weight functions of this type permit us to 
use integrals as well as sums in the expressions that follow and this 
sheds a little light on the background of the methodology* 

At this point, one usually proceeds in standard least squares fashion 
and derives the so-called normal equations for determining the ooeffioients 
of the polynomial y*(x). However, it is well known that the matrix 
associated with the normal equations tends to be ill-oonditioned, 
especially when the are equally spaced or nearly so* Its behavior 
is like that of the Hilbert matrix, which is notably nasty* 

2 

When the points are equally spaced, and the weights w^ are all 
unity, then we already know of a set of orthogonal polynomials that can 
be used to diagonalize the normal equations* This is the set described 
by Milne (Ref* U* Chap* II)* Least squares curve fitting with these 
polynomials can now be classed as a standard tool of the computing 
analyst* 

With the method to be described, we still have the advantages of 
orthogonality but we can remove the restrictions of equal spacing and 
unit weights* The orthogonal polynomials are obtained recursively as 
follows! 

P Q (x) • 1# 

P x (x) - (x-x^) P o (x), 

P 2 (x) » (x-Ug) P x (x) - T^x), 


V x) ' (x 'V P l»-l (x) - Vl P »-2 W - 
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The coefficients u , r - are obtained from the expressions: 

«. ■ x V x) ** 


where 


^ x; )] 




V\-i 


■ «iS xP ^ wP -* w ? w/x 

J Xt 


l* i 


(U) 


(5) 


d. - [ L p j*>] pw^ - £ [£«.->] V. <«> 




It is shown In Sec. 1 of Ref. 2 that 

Ifji 

\ P m (») P„(*> P(*Wx ■= o 

X, 

0 

The recursion (3) terminates In P n _^(x). We can thus obtain approximations 
to y(x) in the form ^ 

7*(*)* pun- 1. m 

m *0 

Substitution of (7) into (1) leads to the determination of the a^ as 

a^ - d^* 1 J yM 

^6 

• V 1 y; 0*0 w s \ 

J « I 


( 8 ) 





To get our results in customary form, we write 


p u, - Z £ 


K«0 


The oan be obtained by recursion as follows! 

f 


0^ or K ^ m 

» b K ., -“.A -O 


* - 2 . 


otherwise* 

If we write the approximating polynomial as 

ft rT K 


y*(*) - £, c k * , 


K-o 

then the ^ j b ^ • 

For those who like them, flow oharts of the basic features of our 
routine are supplied (Fig* 1 and 2)* It is readily observed that this 
type of routine can be handled very neatly on a machine with indexing 
and table-look-up features* Numerical weights can be read in with the 
data, or the weights oan be oon$>uted as a function of the independent 
variable before the curve-fit is started* Coding may also be inoluded 
vhioh transforms the range of the independent variable* We usually 
normalize the range with the transformation 


~ 
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- 1 \ -.,v + *i . 

x n**i 


In noat oases we find that normalisation is required to prerent large 
coefficients of oscillating sign which tend to occur when the independent 
variable is allowed to take numerical values greater than one and then 
is raised to large powers. A little experimentation with the code will 
illustrate what is meant here. 

One of the nicest features of this code is that it opens many 
possibilities for experimentation in curve-fitting techniques. For 
example, by defining the orthogonal functions by 

P o (X) - 1 , 

Pj (*) • (x 2 - « 2 ) P 0 * 


P 2» W - (x - UjJ P^jfx) . r 2m _ 2 Pj^fx) 


we get a set of polynomials Ideally suited for fitting even functions, 
and if we use 

P Q (x) - 0, 

P^x) - x, 

P 3 (x) - (x 2 - t» 3 ) P^x), 


P 2nH*l^ 


(X 2 - 


U 2n*l^ P 2m-1^ " V 2ra-1 P 2m-3^ 


(13) 


we get a set ideally suited to odd functions. 
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As examples we will use y - x" and y • sin IT x taking lil equally 
spaced points in -1 $ x $ 1# Unit weights are taken. The "best" fifth 
degree approximation for y • x^ obtained by our routine is 
y* - .02U0U8728 -,U8785777x 2 ♦ 1.U130909X 1 * . 

The error curve is shown belowr 



Note that this comes out an eren function. 

The "best" odd fifth degree approximation for y • sinHI x obtained 
by our routine is 

y* - 1.570392X - .6U2Ui3Ulx 3 ♦ ,072 Ui3552x* . 

The error curve ist 







We have found that by experimenting with weight funotione and 
transformations of the x - axis, that we can usually warp any error 
ourve until it is satisfactory for our purposes. The reader is urged 
to experiment with his own empirical curve fitting problems for even 
with the routines described here, we feel that curve fitting is yet an 
art, not a science. 

Finally, a word about operating time. l/e have found that this 
routine is faster than routines which invert the matrix associated with 
the normal equations for polynomials of the third degree or higher. 

It is obvious that for some degree that this method must get better. 

In fact, we use this routine for all polynomial fitting, since the 
routine is about equally as good as the old one for parabolas. 
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April 10, 1957 


Dr. P., P. F.ich 
Applied Physics Laboratory 
Johns Hopkins University 
8621 Georgia Avenue 
S'lver Spring, Maryland 

Dear Dr. Rich: 


I would like to propose two items for the Agenda of the next USE meeting. 

Proposal Uo. 1 - "A double precision, floating point number in standard, packed 
form shall occupy two consecutive cello. The first cell shall contain a stan¬ 
dard single precision floating point number consisting of a sign bit, an eight 
bit biased exponent, and the twenty-seven most significant bits of the mantissa. 
The second cell shall contain thirty-six additional bits of the mantissa. 

Proposal Do. 2 - "The USE Compiler language shall be expanded to include an addi¬ 
tional class of instruction type lines of coding to facilitate the use of the IP 
(14) instruction. These will be identified by the occurrence in OP Field of 
certain symbols which are different from all other compiler language operations 
and from the names of all subroutines. 


Each of these new operations will be translated into 14 operations. The v address 
field will be translated as in ordinary instructions. The u address field will be 
translated in the ordinary way and then taken modulo 2^. A warning will be given 
if (u) ^ (u) nod 2^. Finally, a six-bit code corresponding to the pertjcular opera¬ 
tion used will be pieced in the high order pert of u H . 


Comments on Proposal No. 1 - We have made a comparative study of the following 
schemes for floating point, double precision numbers: 


1 . 


2 . 
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On the basis of our study, which included actual coding and comparison of 
times, we have concluded that Scheme No. 1 is the most desirable. Representa¬ 
tives from Lockheed heve concurred in this choice. 

Comments on Proposal Mo. 2 - The proposed new instruction type is intended 
to facilitate the use of the IP instruction with interpretive packages for 
floating point, double precision, complex, and/or matrix arithmetics. It will 
work well with single odress schemes such as Lockheed's FAP in which the address 
is written in the v field, usually as a tag, and the right three octal digits of 
the u field are written in octal and may be used to indicate such things as 
B-boxes, result storage, breakpoint levels, etc. 

The choice of mnemonic OP codes and their six-bit equivalents has not yet been 
made. One suggestion is to begin each OP code with the letter I (interpret) and 
use IADD, ISUB, IMPY, IDIV, etc. A typical line of coding in the FAP system 
then might be as follows: 

, , IADD , 720)E , ALPHA , $ 

indicating breakpoint level seven, result storage two, and no index register. 

If the octal code for IADD were 01 and if the Tag Alpha had been assigned to 
cell 100 decimal this line of coding would be translated into: 

14 01720 00144 

other interpretive schemes might make different use of the octal digits in 
the u field. Ramo-Wooldridge has agreed to make the necessary changes in the 
compiler to handle the new type of instruction. This will not delay completion 
of the compiler as originally specified. 

One suggested procedure for incorporating interpretive packages in a USE Compiler 
system is to write the entire package as a standard USE Subroutine requiring 
no parameters. Symbolically such a subroutine might begin as follows: 


ITEM NUMBER 

TAG. 

ssmim 

U ADDRESS 

V ADDRESS 


COMMENTS 
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SUB 
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ERROR , 
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To "activate 1 the package the programmer would write, for example: 

, , MATRIX , , , I 

This would cause the compiler to include the package in the compiled region 
and, at, execution time, the return jump generated by. this line would transfer 
control to the normal entry of the subroutine. Cell F 2 (=00001) would be set 
up end control returned to the main program. Subsequent interpret instructions 
would cause control to go to F 2 and then to the interpret part of the subroutine. 
The cells reserved for "RESULTS' 1 could be the pseudo accumulator, B-Boxes, or 
whatever else would bo useful in case of an alarm exit. This scheme permits 
the inclusion of two or more interpretive routines in the same program. 


Very truly yours, 

THE RAM0-W00LDRIDGE CORPORATION 


Robert Perkins 

Member of the Technical Staff 
Computer Systems Division 

f 

RPtml 

CC: W. E. McVicar 

(for distribution to 
USE members) 





TENTATIVE AGENDA FOR SEATTLE MEETING 


jjr * 

Policy Committee 

New Members * 

Approval of Minutes 
Set Agenda 

Action on Coramittee Reports of last meeting 

Los Angeles Meeting on Information Exchange 

Free Time for USE 

Revised Statement of Policy 

Action on Coramittee Reports of this meeting 

Time and Place of Next meeting 

Bull Letter 

Request Report on 301-G 
Status of Programming Manual 
Request report on double drum 
Request report on improved Uniservos 

General Session 


Announcement of Agenda 

Boeing Data Reduction System (Mr. Jack Janholm) 

Univac File Computer (Mr. Les Knutson) 

Visit to Boeing Data Reduction Center (Fri. P.M.) 

Salmon Barbecue Thursday evening 

Installation C»perations Coiardttee 

Minimum USE maohine 

Acceptance Tests and Performance Standards 

Experience with Bull 

Action on Machine Modifications 

Data Conversion Equipment (Boeing, Holloman, Ramo-Wooldridge) 

Program Development Committee 

Status of Print Edit Routine 
Status of USE Compiler 
Other Coding Assignments 

Mathematics Commit:tee 

Welcome by Dr. Gaskell 
Eigenvalues and Eigenvectors 
Status of previous assignments 




Minutes of the USE Policy Committee 



24-26 July 1957. Seattle 


The Policy Committee was called to order at 9:15 A.M., 24 July. 
Those present were: 

R. P. Rich (AP) Chairman 

W. E. McVicar (RR) Executive Secretary 

T. Dewey (ML) 

R. G. Tantzen (HO) 

D. Zonars (WF) 

D. H. Heiser (BC) 

G. Clark (OR) 

A. Stone (AP) 

D. Combelic (RW) 

D. Cook (BA) 

R. D. Schmidt (RR). 

The Corps of Engineers was not represented. 

Item 1 : New Voting Members. 

There were no new voting members since the last meeting. 

Item 2 : Approval of Minutes. 

It was moved by Heiser and seconded by Dewey that the minutes 
of the preceding meeting be approved. Carried unanimously. 

Item 3 : Agenda. 

The final agenda for the meeting is given as Appendix 1. 

In order to make use of Friday afternoon it was decided to have 
a general discussion moderated by Tom Wilder during the Policy Committee 
meeting and an unmoderated general discussion following the summary 
general session. A visit to Boeing was also scheduled during the Policy 
Committee Meeting. 

Item 4 : Action on Machine Modifications. 

It will be recalled that, in addition to certain machine 
modifications to be made without charge. Remington Rand offered the 
following five machine modifications at prices contingent upon acceptance 
by all users: 

1) Additional Uniservo indicator lights 

2) Addition of computer stop bell 

3) Modification of overflow stop 

4) Abnormal to Normal drum instruction 

5) Two interchange instructions. 
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It was moved by Clark and seconded by Combelic that none of 
these five modifications was of interest to USE at the prices quoted. 

The motion carried with 8 ayes and one nay. 

It was moved by Dewey and seconded by Clark that: In view of 
the fact that USE considers the modification of the overflow stop to be 
so desirable, it is requested that Remington Rand reconsider the price 
of this modification, and that this modification be made standard on future 
machines. Motion carried. 

Item 5 . Actions on Committee Reports of Last Meeting. 

The only committee recommendation not acted upon at the last 
meeting was that concerning cataloging of USE subroutines, made by the 
Program Development Committee. 

It was moved by Dewey and seconded by Stone that the Program 
Development Committee's recommendation on cataloging made at the April 
meeting not be approved. The motion was carried unanimously and the 
question was returned to the Program Development Committee for recon¬ 
sideration. 

Item 6 : Revised Statement of Policies. 

It was moved by Dewey and seconded by Cook that the "Revised 
Statement of Policies approved 24 July 1957” (Appendix 3 of these minutes) 
be adopted by USE. Motion carried unanimously. 

Item 7 : Action on Bull Letter. 

At the Policy Committee meeting in April, a letter on the Bull 
Reproducer was approved for submission to member organizations for signature 
and transmittal to RR-Sales. 

Mr. Aamoth of RR-Sales sent a letter dated 1 May to all member 
organizations listing the actions to be taken by Remington Rand to over¬ 
come the deficiencies of this equipment. 

B. C. Dove (ML) requested a mail vote by the Policy Committee 
on suspending transmittal of the Bull letter to Remington Rand. This 
request was by telegram dated 7 May. The mail vote was taken; there were 
8 in favor of suspension and one opposed. The matter was therefore 
deferred to the present meeting for final action. 

It was moved by Cook and seconded by Clark that the motion at 
the last meeting to send the Bull letter be rescinded. Motion carried 
unanimously. 

Bob Schmidt reported on progress made in meeting the Bull 
difficulties. Harvey Devries is now Bull liaison man for Remington Rand; 
his services are available to any installation as required. The time 
allowed for the Bull training course and for on-the-job training has been 
increased. A new set of maintenance tests for the whole machine is being 
written. A survey of Bull performance at various installations has been 
carried out. 
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Item 8 : Los Angeles Meeting on Information Exchange. 

In a letter dated 12 April 1351 , Dr. Walter A. Bauer invited 
a number of people to a meeting at Ramo-Wooldridge on 9-10 May 1351 to 
consider the problem of information exchange among computer users on a 
broader basis than that afforded by organizations of users of specific 
machines. One result of this meeting was an open letter to the 
Association for Computing Machinery, reproduced as Appendix 2 of these 
minutes. 


In the Policy Committee discussion of this item it appeared 
that the A. C. M. did not take very positive action at the Houston 
meeting and that progress in the field of a metamachine language would 
depend upon the user’s organizations. Don Combelic reported that plans 
are already underway to translate Alan Perlis’ IT compiler for the 704 
and 1103A, in addition to the 650 and Datatron. The relevance of 
Fortran and Unicode to this problem were discussed. It was felt that 
further thought and discussion would be required before a specific course 
of action for USE could wisely be recommended. 

(Note: Herb Bright, Secretary of SHARE, indicated that this 
question would be discussed at the SHARE executive meeting the last week 
in July, and that the results of this discussion would be made available 
to the USE chairman for distribution to the Policy Committee.) 

Item 9 : Free Time for USE. 

An additional 10 hours of machine time has been contributed 
to USE by Remington Rand. 8.9 hours of this was used by Wright Field 
on APL’s machine to debug the Print-Edit routine. This brings Reminqton 
Rand’s total contribution of free time to 10 hours, of which 10.1 hours 
still remain unused. 

Item 10 ; Next Meeting. 

The next USE meeting will be at Dallas on 20-22 November 1957 
(or 13-15 November if Thanksgiving is the 21st). 

Item 11 : Status of Programming Manual. 

The first two sections'are being prepared for the printer, the 
third section for initial distribution this fall. Distribution of the 
completed manual is planned for January of 1958. 

The Policy Committee expressed concern over the long delay in 
production of the manual, and emphasized the importance of meeting the 
new date. 

Item 12 : Double Drum and Improved Uniservos. 

Bob Schmidt reported that the present drum has room for 32,000 
words and space provided for the additional heads. The main change 
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required in going to the double drum is the circuitry necessary to 
switch from one half to the other by an external function instruction. 

Price of this modification will be available from local sales representa¬ 
tives within a month. 

A firm decision on the details of the improved Uniservo has 
not yet been made. 

Item 13 . Timeliness of Committee Reports. 

Committee chairmen were urged to avoid unnecessary delay in 
circulating their reports. 

Item 14 : Non-Voting Members. 

By mail vote since the last meeting, Litton Industries was 
admitted to non-voting membership in USE. The voting on Arnold Engineering 
Development Center (ARO) and the Bureau of Internal Revenue has not yet 
been completed. Previously admitted were: Shell Development Corp., 
National Security Agency, National Bureau of Standards, and California 
Texas Oil Co. 

Item 15 : Action on Committee Reports of this meeting. 

a) Mathematics Committee : no action necessary. 

b) Installation Operations Committee . This committee made 
three recommendations: 

1. That the Program Development Committee investigate 

a framework within which a set of machine reliability checking programs 
can be written and distributed through USE such that reliability checks 
can be made in the normal course of computation at the option of the 
machine operator. 

2. That the Univac Card Equipment, in view of its satis¬ 
factory performance at this time, be dropped from future agendas until 
such time as conditions warrant its reappearance. 

3. That individual installations report at each meeting 
the following machine efficiencies: 

Efficiency C = Available time - all lost time 

Available time 

Efficiency D = Available time - all lost time 

Scheduled time 

Efficiency E = Available time - all lost time 

Scheduled time + Preventive Maintenance 


where: 

available time is that time during which the computer is up and turned 
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over to the customer. 

Scheduled time is that time during which the customer plans to 
operate the machine. 

Preventive Maintenance is any maintenance done outside of the 
scheduled time. 

All lost time consists of two parts: 

1. Lost time is that time which produces bad or no results 
due to machine malfunction. 

2. Other lost time is that time which produces bad or no 
results for any other reason. (In particular facility failure - i.e. 
power, water, etc. - is included in OLT.) 

Recommendations (1) and (3) were unanimously approved by the 
Policy Committee. Recommendation (2) was not approved. 

It was moved by Combelic and seconded by Dewey that the Policy 
Committee recommends Remington Rand for its positive and effective action 
on the Bull. The motion was passed. 

c) Program Development Committee . This committee made three 
recommendations: 

1. That the list of IP codes proposed by the RW-LM 
subcommittee on this subject be adopted as standard. 

2. That alarm exits in USE subroutines put the flex- 
coded name of the subroutine in Q and a Return jump instruction in the 
exit cell. 


3. That, in order to provide a list of distributed USE 
programs in convenient form for reference. Remington Rand maintain a 
current list of these arranged in accordance with the Catalog System 
described by Appendix E in the Report of the Program Development Committee 
dated 23-26 April 1937. That the tags used to identify USE programs be 
assigned by the originating organization. And that the Executive Secretary 
circulate revised lists at intervals to be determined by himself. 

All three of these recommendations were unanimously approved by 
the Policy Committee. 

Item 16 : Billing Policy. 

This subject was discussed briefly. 


Respectfully submitted. 



R. P. Rich, Chairman 
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APPENDIX 1; AGENDA. 


A. Policy Committee . 

1. New Non-Voting Members 

2. Approval of Minutes 

3. Set agenda 

4. Action on machine modifications 

5. Action on committee reports of last meeting 

6. Revised Statement of Policy 

7. Action on Bull letter 

8. Los Angeles meeting on information exchange 

9. Free time for USE 

10. Time and place of next meeting 

11. Status of Programming Manual 

12. Report on double drum and improved Uniservos 

13. Timeliness of Committee Reports 

14. Non-Voting Members 

13. Action on Committee Reports of this meeting 
16. Remington Rand billing policy 

B. General Session. 

1. Announcements 

2. Boeing Data Reduction System (Jack Granholm) 

3. Univac File Computer (Les Knutson) 

4. Status of Tape Verifier (Bob Schmidt) 

5. Boeing Printer-Plotter (Don Cook) 

6. Los Angeles meeting on Information Exchange 

7. Status of Programming Manual (Dick Terry) 

8. Reports of Committee chairmen 

C. Installation Operations Committee. 

1. Minimum USE machine 

2. Confidence tests and performance standards 

3. Experience with the Bull 

4. Data Conversion Equipment 
3. Experience with tape units 

D. Program Development Committee. 

1. Status of Print Edit Routine 

2. Status of USE compiler 

3. Review of coding assignments 

4. Standard subroutine write-up 
3. Unicode status report 

6. Tape programming 




E 


Mathematics Committee 


1. Welcome by Dr. Gaskell 

2. Eigenvalues and Eigenvectors 

3. Review of previous assignments 

(A detailed agenda for this committee will be 
found in its report). 





APPENDIX 2 


Los Angeles 
May 10, 1957 

We, as users of diverse machines, recognizing that developments in the use of 
automatic computers are leading to techniques of programming which transcend 
the characteristics of particular machines, that communication between users 
of different machines is highly desirable, and further, that completed programs 
which are machine independent appear to be possible, recommend that the ACM 
take the following action: 

a) Appoint a committee to study and recommend action toward a universal 
programming language. 

b) Set up means for the rapid exchange of practical information on com¬ 
puter programs and programming among all computer users. 

c) Appoint a committee to study and recommend areas of standardization. 

d) Appoint a committee to propose means by which the ACM can foster 
developments in programming research. 

We further recommend that the several computer users organizations engage in 
a joint effort in support of these objectives. 


Paul Armer, The RAND Corporation 

Walter F. Bauer, The Ramo-Wooldridge Corporation 

John W. Carr, III, University of Michigan 

Frank Engel, Jr., Westinghouse Electric Corporation 

Donald W. Gantner, The Ramo-Wooldridge Corporation 

Edward M. McCormick, U. S. Naval Ordnance Laboratories 

Alan J. Perlis, Carnegie Institute of Technology 

Randall Porter, Boeing Airplane Company 

Walter Ramshaw, United Aircraft Corporation 

Robert P. Rich, The Johns Hopkins University 

Jack A. Strong, North American Aviation 

Richard B. Talmadge, Lotkheed Aircraft Corporation 






APPENDIX 3 

Revised Statement of USE Policies 


Approved 24 July 1957 


1. Name . 

This organization shall be known as the Univac Scientific 
Exchange (USE). 

2. Purpose . 

The primary purpose of this organization shall be the promulgation 
and exchange of ideas and information concerning programming and operation 
of the 1103A, and the establishment of a forum wherein 1103A users and 
representatives of the Remington Rand Univac Division can discuss suggestions 
for machine development and additional equipment to their mutual benefit. 

3. Membership . 

Membership in USE is voluntary and by organization. Members are 
comprised of two groups: voting members and non-voting members. 

3.1. Voting Members . An organization becomes a voting member upon 
presentation to the Executive Secretary of: (a) Application for member¬ 
ship and (b) Evidence that the organization is or will be in both opera¬ 
tional and scheduling control of one or more 1103A computers. Not more 
than one voting membership shall be accorded one 1103A computer. 

3.2. Non-Voting Members . An organization desiring non-voting member 
status must submit a request to the Executive Secretary of USE. Upon receipt 
of such a request, the Executive Secretary will submit the organizations name 
to the membership for vote, either by mail or in a regularly scheduled 
meeting. If the vote is taken at a meeting, a majority of the total member¬ 
ship shall be sufficient to admit an organization to non-voting member status. 
If the vote is taken by mail, the provisions of Section 9.8 shall apply. 

4. Visitors . 

Visitors may be invited to attend USE meetings by any voting member 
organization or by the Remington Rand Univac Scientific Sales Department, 

St. Paul, Minnesota (hereinafter called RR-Sales). The number of invitees 
and, if possible, their names and organizational affiliation must be sub¬ 
mitted to the chairman and RR-Sales prior to the meeting which they are - 
to attend. 

5. Officers. 


The officers of USE shall consist of a Chairman and an Executive 
Secretary. Each must be a member of a voting member organization. Each 
is elected by a majority vote of the Policy Committee for a term of one 
year beginning 1st April. 
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6. Chairman . 

6.1. The Chairman will officiate' at all general sessions of USE 
meetings. He will be responsible for the preparation of a tentative agenda 
for each meeting of USE and will submit it to the Executive Secretary for 
reproduction and distribution to the membership before the meeting. 

6.2. The Chairman will also serve as chairman of the Policy Committee 
and will be a member ex officio of all other USE committees. 

6.3. The chairman or the Policy Committee may appoint a chairman 
pro tern at any time. 

6.4. The retiring chairman will be a non-voting member of the Policy 
Committee for a period of one year after leaving office unless, at the option 
of his organization, he becomes the regular representative of his organization 
during that same period. 

7. Executive Secretary. 

7.1. The Executive Secretary will reproduce and distribute the 
minutes of meetings, committee reports, the tentative agenda for USE meetings, 
reports of USE routines. Useful Notes, and such other items as the Policy 
Committee may direct. 

7.2. He will process applications for membership in accord with Section 
3 and requests for attendance at meetings in accord with Section 4. 

7.3. He will be a non-voting member of the Policy Committee and will 
provide at each meeting a complete reference file of official USE records 
and correspondence. 

7.4. He will serve as Chairman of the Publications committee and in 
that capacity may refuse to distribute through USE channels anything which 
does not meet the standards set up by USE. 

7.3. In this capacity he shall make available to RR-Sales, to use as 
they see fit: Membership lists of the USE organization; specifications and. 
descriptions of routines which are available to members of USE; and such other 
items as the Policy Committee may from time to time direct. 

8. Meetings . 

8.1. Meetings of USE will be held at the discretion of the Policy 
Committee. RR-Sales will serve as host for all meetings and will be responsible 
(1) for arranging committee meeting assembly facilities, (2) for alerting 
hotel facilities for reservations, and (3) for providing such other services 

as they deem necessary or desirable in order to facilitate the course of the 
meetings. 

8.2. Each organization will be responsible for submitting the number 
and, when possible, the names of its representatives to RR-Sales prior to 
each meeting. 
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9. Policy Committee . 

9.1. The governing body of USE is the Policy Committee. It consists 
of one representative from each voting member organization, the chairman of 
USE as non-voting chairman, and other non-voting members as specified in 
Sections 6.4 and 7«3. 

9.2. It is the responsibility of the Policy Committee to guide the 
activities of USE into productive channels. All authority for decision in 
USE matters resides in the Policy Committee unless explicitly delegated by 
that body. 


9.3. Meetings of the Policy Committee will normally be closed, except 
that by a vote of the committee particular sessions may be open to the public 
or to specified individuals. 

9.4. The Policy Committee will determine the final agenda for each 
meeting and assign items to committees. It will consider all committee 
recommendations and decide on the action to be taken. 

9.5. The Policy Committee will neet at each general USE meeting, and 
may meet at other times at its discretion. 

9.6. A quorum of the Policy Committee will consist of at least 6of. of 
the voting membership. 

9.7. At least 2/3 "yes" and nc more than l/4"no" of the quorum shall 
be required to pass a motion in the Policy Committee except that election 
of officers is by majority vote, as specified in Section 5. 

9.8. Mail voting . 

Voting may be by mail in the circumstances described below. The 
provisions of 9.7 shall apply in each case. 

a) New Business . A mail vote on new business may be requested 
at any time by any member of the Policy Committee via the Executive Secretary. 
Quorum is 100f« of voting membership. 

b) Uncompleted Business . At the discretion of the Policy Committee 
a vote on a motion made in session may be deferred to a mail vote. The vote 

is to be conducted by the Executive Secretary within a time limit established 
by the Policy Committee at the time of the deferral. Such ballots are to be 
counted on the first working day after the deadline and a quorum consists of 
the votes received by that time. Prior to the vote the Executive Secretary 
shall poll all members by mail. 

c) Reconsideration of Previous Action . Upon request of at least 
one-third of the Policy Committee, the Executive Secretary shall poll the 
membership on any question acted upon previously. A quorum shall consist of 
those votes received within one month of the date of the poll; the deadline 
date shall be explicitly stated in the polling letter. 
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10. Committees. 


10.1. The Policy Committee may form and disband working committees as 
the need arises. Such committees will consider any agenda items assigned to 
them as described in Section 9.4. and may at the discretion of the committee 
chairman consider other items in the same general field. 

10.2. Each chairman of an active committee will make an oral report to 
the general USE meeting which will outline the subjects discussed and will 
contain the recommendations of the committee. 

10.3. Each chairman will also submit a written report to the Executive 
Secretary within a reasonable time after the meeting for distribution to the 
members of USE. Upon receipt of the written report of the chairman, anyone 
who feels that it is incomplete or erroneous may communicate directly with 
the committee chairman, who may then submit an amended report to the member¬ 
ship at the next meeting. 

10.4. These committees will normally meet concurrently with the general 
USE meeting. The chairman of a committee may call a meeting at any time 
providing that at least two weeks notice is given to each committee member 
for each meeting that is not held during a general USE meeting. 

10.5. Meetings of these committees will normally be open, and invited 
guests may participate by direction of the chairman. Conduct of committee 
meetings is at the discretion of the chairman. 

10.6. Terms of committee chairmen will end on the 31st of March 
following appointment. A committee chairman may be reappointed. 

11. Standing Committees. 

There are at present four standing committees: The Program Development 
Committee, the Publications Committee, the Mathematics Committee, and the 
Installation Operations Committee. 

11.1. Program Development Committee . The function of the Program 
Development Committee is to exchange programming ideas, information, and 
techniques, and to avoid duplication of effort where possible by voluntary 
cooperation in programming work. 

11.2. Publ icat ions Commit Lee . Tire Executive Secretary of USE is 
chairman of this committee. The function of the Publications Committee is 
to set up and maintain proper standards of communication between member 
organizations through USE channels. Each organization will have a member 
of the Publications Committee, who will be responsible for seeing that any 
material submitted to USE from his organization meets the relevant standards, 
and for distributing throughout his organization the material distributed 
through USE. 
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11.3. Mathematics Committee . The functions of the Mathematics 
Committee are: l) exchange of working codes for mathematical subroutines; 

2) description of working experience with existing mathematical subroutines; 

3) discussion of promising mathematical methods with the idea of developing 
subroutines using these methods; 4) preparation of specifications for 
mathematical subroutines and recommendation of a member organization to 
provide a working machine program in standard USE language to be distributed 
through regular USE channels. 

The Committee will have a general subject for each meeting chosen by 
the Policy Committee, usually upon recommendation of the Mathematics Committee. 

11.4. Installation Operations Committee . The function of the 
Installation Operations Committee is: 1) to consider questions concerning 
the operation and maintenance of an 1103A installation, 2) to exchange 
information on operating experience, and 3) to consider machine modifications. 




Proceedings of the Mathematics Committee of the USE Organization 
July 25-26, 1957 Seattle, Washington 


The Mathematics Committee met during the regular session of the USE 
organization at the Benjamin Franklin Hotel, Seattle, Washington under the 
chairmanship of Dr. James Ward, Holloman Air Force Base. The agenda for 
the session is given in Appendix A. Over 23 persons participated during 
the course of the meeting representing 8 organizations. (Appendix B) 


Thursday, July 25 , 1957 

The committee went into session in the afternoon and began it3 
proceedings with an address of welcome by Dr. R. E. Gaskell, Boeing 
Airplane Co., on the "Practice of Mathematics". This talk was previously 
given in another form to the Association for Computing Machinery. 

Following these remarks Werner L. Frank described the research 
activities performed at The Rarao-Wooldridge Corporation in finding eigen¬ 
values and eigenvectors of complex non-IIennltian matrices. A number of 
subroutines were described which already are or will be made available 
to USE. As requested by the committee, most of these remarks are appended 
to this report in the form of a paper which was delivered at the symposium 
on "Computing in the Aircraft Industry" at Hew York University, January, 
1957 (Appendix C). 

Concluding the afternoon session was the paper given by Dr. Paul T. 
Mielke, Boeing Airplane Co. The eigenvalue problem, as it applies to 
flutter stability analysis wa3 discussed. (Appendix D.) 


Friday, July 26, 1957 

Mr. L. R. Turner, National Advisory Committee for Aeronautics began 
the morning proceedings with a discussion of the matrix eigenvalue problem 
as it occurs in nuclear reactor calculations. Two papers were distributed 
(l and 2 of Appendix E). 

Concluding the prepared presentation was B. Rudin, Lockheed Missiles, 
who described a relatively unknown method of finding the characteristic 
equation due to J. G. Bryan and described in his Harvard dissertation 
"A Method for the Exact Determination of the Characteristic Equation", 

Mr. Rudin indicated his Interest in programming this method. (Appendix F) 

A discussion followed to formalize our thoughts and to make a report 
to the Policy Committee. Such report is contained in Appendix G. 

A status report of the autocorrelation-spectral density routine was 
distributed as noted in Item 3 of Appendix E. 
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For the convenience of those not present. Appendix E lists all items 
which were distributed. Some of these reports are included as appendices 
if vellvims were supplied by the authors. 


Submitted by 

James A. Ward, Holloman Air Force Base 
Werner L. Frank, The Ramo-Wooldridge Corp. 


Correction of the Proceedings of the Mathematics Committee, April 25-26, 1957 
Replace lines (25) to (31) by: 

(l) Routines should incorporate special formulas for special cases 
and one should have several general subroutines such as: 
i^th order Runge-Kutta, Adarns-Moulton, Milne Method. 


(2) The integral equation approach is recommended whenever possible. 






Appendix A 


USE ORGANIZATION 

AGENDA OF MEETING OF MATHEMATICS COMMITTEE 
Host Organization: Boeing Airplane Company 
Seattle, Washington 
July 25-26, 1957 


Theme: Eigenvalues and Eigenvectors of Matrices 
Chairman: Dr. James Ward, Holloman Air Force Base 


Thursday, July 25, 1957 

1. General USE Session 

2. Address of Welcome to Mathematics Committee 
"The Practice of Mathematics" 

Dr. R. E. Gaskell, Boeing Airplane Company 

3. Numerical Experiments in Finding Eigenvalues and Eigenvectors 
of Arbitrary Matrices at The Ramo-Wooldridge Corporation. 

Werner L. Frank, The Ramo-Wooldridge Corporation. 

4. Experiments with Finding Eigenvalues of Matrices for Flutter 
Stability Analysis 

Dr, Paul T. Mielke, Boeing Airplane Co. 


Friday, July 26, 1957 

1. Eigenvalues of Matrices 

L. R. Turner, National Advisory Committee for Aeronautics 

2. Eigenvalues of Matrices 

Bernard Rudin, Lockheed 

3 . Preparation of Report to Policy Committee 

4. Status Report 

a. Autocorrelation and Spectral Density Routine 

b. Ordinary Differential Equation Experiments 

5 . General USE Session 
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Attendance at Mathematics Committee 


Boeing Airplane Company 


White Sands Proving Ground 
The Ramo-Wooldridge Corporation 
Remington Rand Univac 


Stanford Research Institute 
Lockheed Missiles 
Holloman Air Force Base 
Applied Physics Laboratory 


R. E. Ga3kell 
J. F. Price 
J. D. Wheelock 
P. T. Mielke 
G. Marsaglia 
F. Magneso 
J. Fugher 

J. B. Butler 
W. Howland 
D. Weilan 

K. McKinley 

R. Bigelow 

W. L. Frank 

R. A. Zemlin 
B. Mittman 
R. Simon 
0. E. Tanthu 
George Etsell 
B. Gerkin 

R. H. Spencer 

B. D. Rudin 

J. A. Ward 

R. P. Rich 





Eigenvalue Problems in Modern Industry II: 

Computing Techniques for Matrices 
by 

Werner L. Frank and Ivin Taraove 

The Ramo-Wooldridge Corporation 

\ 

INTRODUCTION 

The algebraic eigenvalue problem has received considerable attention in 
many areas of modern industry with special emphasis in the aircraft field. 
Numerous mathematical methods have been proposed for finding eigenvalues, 
most of which are satisfactory for low order matrices. However, as the need 
to handle higher order matrices arose, one is faced with limitations of speed, 
word length, and storage capacity of modem digital computers. It is, there¬ 
fore, essential to determine those methods which offer the greatest possibility 
of efficient handling of higher order matrices. 

Motivated mainly by problems in the stability of fluid flow [19J and in 
the stability of control systems, The Ramo-Wooldridge Corporation embarked upon 
an investigation designed to produce practical routines for finding eigen¬ 
values of arbitrary matrices of orders about 20. , 

For this purpose codes were written for the Univac Scientific Computer 
Model 1103 based on several mathematical methods, so that the characteristics 
of each could be compared and in order to obtain a basis of selection of 
routines for specific problems. The mathematical methods will be presented 
and the numerical results discussed. 

First, by way of definition, A.is an eigenvalue of the matrix A if and 
only if there exists a non-zero vector x such that Ax =A.x. The non-zero 
vectors which satisfy this equation for a given eigenvalue are the eigenvectors 
of A corresponding to the eigenvalue A.. 

The several mathematical methods to be presented are all based on three 
principles. These are as follows: 
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a) 




Root Finding Techniques: 

The matrix equation Ax = A.x is a homogeneous system of linear 
algebraic equations which can be written (y\^I - A)x = 0. Such a 
system can have a non-trivial solution only if the determinant 
IAi - *1 vanishes. Thus the eigenvalues may be characterized as 
the values of JVfor which | .Xl - a| =0. The determinant is a 
polynomial p(J\J ^ e S ree in JVwhere n is the order of A. 

This polynomial is called the characteristic polynomial and the 
equation p(y\^) = 0 is called the characteristic equation. A 
method which obtains the eigenvalues as roots of p(X) or a related 
function will be called a root finding technique. 

Power Method: 

4 

The sequence of vectors defined recursively by 


'A+l 


= c 


i+1 


Ay, 


where y Q is arbitrary and the c's are normalizing factors tends, in 

general, toward an eigenvector corresponding to the eigenvalue of A 

of maximum modulus. Suppose the eigenvectors x, , x„> ..., x of 

jl u n 

A form a basis for the vector space. Then any vector y^ may be 
represented as 


“ a i x i 


a 2 X 2 


+ a x 
n n 


and after k iterations, y will be parallel to the vector 

1C 


VNl *1 + -*2 + * “n x n ' 


If |\l >N 


(i = 2, ..., n) then for sufficiently large k 
a i -^ll >:> | a i ^ll (i = 2, ..., n) 


and y^ will then be essentially parallel to the eigenvector x^ 
corresponding to the dominant eigenvalue. If is a multiple 
eigenvalue the same result applies. However, if there is more than 
one eigenvalue of maximum modulus it is necessary to employ special 
devices in addition to the basic iteration [lO] . 
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c) Use of Similarity Transformations: 

The matrix B is similar to A if and only if there exists a matrix 
S such that 

B = S" 1 A S 


The matrix B is said to he the result of a similarity transformation 
on A. The importance of similarity transformations in the quest for 
eigenvalues lies in the fact that similar matrices have the same 
eigenvalue s. For 


B 


- Xl 


S" 1 A S - Al| =| S" 1 (A - Xl) S 



A -\l 


The aim is to determine a matrix S so that the similarity transformation 
of A results in a matrix B whose eigenvalues are more easily found, 
usually by a root finding technique or so that the eigenvalues are 
explicitly exhibited in the matrix B. An application of this principle 
to real symmetric matrices is the Jacobi Rotation Method [l4, l6] which 
produces a diagonal matrix B similar to A. The eigenvalues of A are 
then read off as the diagonal elements of B and the eigenvectors are 
the columns of the orthogonal matrix S. A routine carrying out this 
procedure has been written at The Ramo-Wooldridge Corporation [ 23 ]. 

A modification of the Jacobi method is due to W. Givens [ 15 ] which 
produces a tridiagonal matrix similar to A. As these methods apply 
only to real symmetric matrices they will not be discussed further. 
Generalization of the Jacobi method for arbitrary complex matrices 
have been proposed by J. Greenstadt [ 17 ] and also by J. vonNeuman 
and M. Lotkin [lO] . These produce a triangular matrix B similar to 
A from which the eigenvalues again can be read off as the diagonal 
elements. These methods are currently under investigation at The 
Ramo-Wooldridge Corporation, with results to be presented in a 
forthcoming paper. 


* 


See discussion in Reference 17 . 
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MATHEMATICAL METHODS 


1. Determinant Evaluation: 

A root finding routine [22*] in use at The Ramo-Wooldridge Corporation 
requires only the value of the function at arbitrary points. Applied to the 
function | A* - a| the eigenvalues of A are obtained. This process requires 
the evaluation of a determinant of order N for each iteration and consequently 
the computing time becomes prohibitive for large N. However, the accuracy 
of the eigenvalues is quite good. 


2. Danilewski: 

This is a method of reducing an arbitrary matrix by a similarity transform¬ 
ation to a form displaying the coefficients of the characteristic polynomial 
[7> 20] . This form usually turns out to be the companion matrix 


0 

1 0 
1 


0 




from which one can write the characteristic polynomial as 

p(A) = A n + + ... + c n . 

In certain cases the characteristic polynomial will appear in factored form. 
The similarity transformation is a product of elementary similarity 
transformation of the following types: 

a) interchange of i^ 1 and rows and A* 1 and A* 1 columns 

b) multiplication of A* 1 row by a constant and division of A* 1 column 
by the same constant 

c) add to the A* 1 row a multiple of A* 1 row and subtract from A** column 
the same multiple of the A* 1 column. 






-5- 


This method is quite fast but rather inaccurate. The inaccuracy can 
be traced to the round-off errors incurred in obtaining the coefficients of 
p(X) whose roots, the eigenvalues of A, are very sensitive to slight variations 
in the coefficients. In anticipation of this situation the routine employing 
this method provides an option for performing the similarity transformation 
with either single or double register number representation. Figures 3 and 4 
indicate the degree of improvement in accuracy obtained by the added precision. 

Of the two methods discussed one is slow and accurate, the other fast but 
inaccurate. The next method affects an improvement in speed, while maintaining 
good accuracy at a severe price, since it is necessary to have very good 
estimates of the eigenvalues. 

3- Leppert's Method: 

This method makes use of a rational function whose roots are the eigenvalues 
of A [ 5 ]. Codes based on this procedure were first written at Lockheed, Burbank, 
for use on the CPC and later developed for the 701 and now for the 704 [6"]. 
Convair, San Diego, [2l] adopted this code for the 1103* and applies to matrices 
up to order 10. 

The method is based on the fact that a polynomial of degree n is com¬ 
pletely determined by its values at n+1 distinct points. Let A. q , A^, . .., 

A be n+1 distinct points, n of which are approximations to the eigenvalues 
of A. Define 


e(A) = TT (A-A k ), 

k=0 



Then by Lagrange's interpolation formula 


n 


p(A) - 



p(Aj) MA) 


j=0 


1 p(Aj) 



where 
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pap - |Xj i 


A . Setting c 


p (Aj) 


p(A) = s(X) v_^- 

j-o J 

If none of the A..'s is an eigenvalue, p(^\J will t>e zero if and only if the 
J 

rational function 

;fee°- 

The roots of this function are then taken as better approximations to the 
eigenvalues and the process is repeated. 

The improvement in speed is achieved by the significant reduction in total 
number of determinant evaluations which are required. However, the difficulty 
in supplying sufficiently good estimates for the eigenvalues often precludes 
the usefulness of the procedure. 



4. Lanczos' Method: 

A fairly rapid method which does not require estimates is that of Lanczos 
[8]. While the evaluation of a full determinant is time consuming, a tri¬ 
diagonal determinant can be evaluated quite rapidly by recursion. This 
method produces a tridiagonal matrix similar to A. 


Starting with arbitrary vectors x^ and y^, a biorthogonal set x^, x^ 


x j y 
n ^ 


1' y 2' 


..., y n is generated by the formulas 


x k+i * ■ Vk 


p k-i x k-i 


'k+l 


A y k - Vk - Vi Vi 


where a, = 


V 'V . _ <y Ax k-i> 
<v V “ k ' <y x k ) 





The tridiagonal matrix 


B = 


a b 
l 

l a„ 


o 


a iP T 
n-1n-1 


1 a 

n 


-1 

is similar to A since B = X AX, where the columns of X are the vectors 

x , x , x . The eigenvalues of B are then obtained by the root finding 

x. Ct n 

technique. 

The method does not yield good accuracy due to difficulties in generating 
the biorthogonal set. Certain modifications are currently being incorporated 
in an effort to improve the accuracy. 


5. Powe r Me thod: 

As shown previously, the sequence of vectors y^ becomes parallel to an 
eigenvector x^ corresponding to the eigenvalue A.-^ of maximum modulus. The 

Rayleigh quotient v 1,. l ' Is taken to be the corresponding eigenvalue yY • 

‘<vv ■ 

To find the subsequent eigenvalues and eigenvectors the matrix is deflated 


[10, 13]. 

Suppose Xj is normalized so that its last component is 1, x^ = 
where c is an (n-1)-dimensional vector. Then the matrix 


S = 


I 

c 

0 

1 


(n-1) (1) 


with 




(n-1) 

( 1 ) 


(n-1) (1) 


defines a similarity transformation of the matrix 
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A = 

B 

X 

(n-1) 

( 

J 

n-1) 

a 

(1) 

(1) 


vhich yields 


A = S _1 AS = 

A' 

0 


_y 

l 


(n-1) (1) 


where A' = B - cy is of order n-1. Since }s similar to A, the eigenvalues 
of A 1 must be the same as those of A except for A^. 

The basic iteration process is then applied to A 1 producing an eigenvector 
x^ corresponding to the dominant eigenvalue A. 2 of A’. The eigenvector x^ of 
A corresponding to A. Q is then recovered using x' . This process is continued 
until all the eigenvalues and eigenvectors of A are obtained. The process of 
recovery of eigenvectors breaks down, however, for a multiple eigenvalue A. if 
the number of linearly independent eigenvectors corresponding to .X is less 
than its multiplicity. 

The rate of convergence of the basic iteration process at any stage is a 
function of the ratio of the magnitudes of the two dominant eigenvalues. In 


fact, one may define the rate of convergence to be the logarithm of this ratio, 

Ao . 

If the two dominant eigenvalues lie close to the same circle. 


r = log 


■1 
Tk 


the basic iteration process converges very slowly. Two techniques are used to 
improve convergence in such circumstances. One is to iterate with the matrix 
(A - a l) instead of A for some appropriate value of a. This effects a 
translation of the origin in the A^-pl&ne but leaves the eigenvectors invariant. 
The second technique for improving convergence is to use an acceleration pro¬ 
cedure . Wilkinson [lo] employs the Aitken ^ acceleration which in addition 
to a least squares acceleration procedure, have been programmed and investigate^, 
by E. Osborne at The Ramo-Wooldridge Corporation. The details of this work will 
be presented in a forthcoming paper. 
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6. Wielandt's Method: 

This is a power method for improving the accuracy of an approximate eigen¬ 
value p and a corresponding eigenvector z. Set y Q = z and perform the iteration 


' Ill) *Ul.‘ h 


where the c's are normalizing factors. This is essentially the power method 
with the matrix (A - pi) . If p i3 closest to some eigenvalue X of A, 
then will be the dominant eigenvalue of (A - pi) ^. Hence the sequence 

of vectors y^ will tend to an eigenvector x of (A - pi) 1 corresponding to 
the eigenvalue (X - m) ^• Thus 

(A - pl) -1 x = p) _1 x 


or 

(A - pl)x = (X* d)x. 

Hence Ax = Xx so that the improved eigenvalue and corresponding eigenvector 
are obtained. 


7. Generalized Eigenvalue Problem: 

Let A(x) be a matrix of order n with elements which are polynomials in a 
variable x. It is required to find the values of x for which the determinant 
of A(x) vanishes. 

Let k be the degree of the polynomial of highest degree in A(x). Then 


. / \ A k . k—1 . 

A(x) = A q x + A x x + ... + A k 


where the A^ (i = 0, .k) are constant matrices and A q ^ 0. This is a 

generalization of the standard eigenvalue problem for a matrix M in which 

k = 1, A = I and A., = - M. 
o 1 

This problem could be transformed into a standard eigenvalue problem for 
a matrix of order kn if A q or A^ is non-singular and then handled by one of the 
previously mentioned routines. However, in the problems required for solution 
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A q was always singular and frequently so was A^. It was then decided to use 
determinant evaluation coupled with root finding as in the method first described. 

To reduce computation time the root finding technique was modified to 
incorporate the use of estimates of the eigenvalues if available. This was 
done in such a way that convergence is obtained even with virtually arbitrary 
estimates. The advantage of good estimates is a reduction in the required 
computing time up to a factor of 3- This is to be contrasted with Leppert's 
method which requires very good estimates for successful operation. 

NUMERICAL RESULTS 


1. General Remarks: 

In order to study the effectiveness of the various numerical methods coded 
for the UNIVAC Scientific 1103 Computer, a set of test matrices was selected 
in order to compare the procedures with respect to time, accuracy and univer¬ 
sality of application. These matrices varied in order and in the relative 
proximity of their roots. The eigenvalues were known by virtue of the construc¬ 
tion of the matrix or from known analytic expressions. Examples of such 
test matrices are displayed in Figure I. The results of the comparisons are conr 
tained in the accompanying table. and graphs. 

In general, all of the methods considered offered no difficulties for most 
matrices of order less than ten. Also the time needed to carry out the 
calculation is within reasonable bounds. However, two important problems arise 
for orders larger than ten: 

a. Running time increases due to the number of arithmetic operations 

2 3 

which is of order N or N depending on the method. Also matrix 

2 

storage space is of order N and requires the eventual employment of the 
slower access auxiliary storages. 

b. Round-off errors build up due to the many more arithmetic manipulations 
and significantly affect the results. 

In addition to these statements further difficulties are encountered by 
all the methods for matrices possessing clustered eigenvalues and/or eigen¬ 
values of equal moduli. In such instances the rate of convergence is reduced 
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considerably and loss in accuracy of the roots occurs. 

The subroutines which were prepared employ The Ramo-Wooldridge interpretive 
complex floating point arithmetic package. In order that the accompanying 
numerical results be meaningful relative to other machines it is necessary to 
state some of the characteriszations of this arithmetic system: 

a. Floating point number characteristics 

1- register precision - 8 bit exponent, 27 bit mantissa for each 

component 

2- register precision - 8 bit exponent, 62 bit mantissa for each 

component 

b. Times for basic operations (in milliseconds) 



1-register precision 

2-register precision 

addition 

3.^ 

12 

multiplication 

7-5 

35 

division 

13-0 

67 


c. The output routines used for both precisions displayed numbers to 8 
decimal digits and the corresponding tens exponent. 

2. Observations and Recommendations: 

a. Slowness and control of round-off are associated with the methods 
which continually operate on the input matrix. This includes the 
determinant evaluating procedure, the method of Leppert and the 
power methods. Of course, it should be recalled that the later 
method also obtains eigenvectors. Speed and inaccuracy are charac¬ 
teristic for the methods of Lanczos and Danilewski which operate 

on the condensed data obtained from the original matrix by similarity 
transformations. The inaccuracy results from the small errors in 
this data which can lead to large errors in the eigenvalues. 

(Figures 2 and 3) 

b. While Figure 3 displays the accuracy for the least accurate eigen¬ 
value found it is significant that most of the remaining eigenvalues 
lost only several digits and that the most accurate one was found 

to 7 or 8 places. It was generally noted that roots which were 
not clustered were obtained with better accuracy. 
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c. While all the methods require storage of the input matrix, much 
of the computation of the procedures of Danilewski and Lanczos 
is done on a concentrated form of the data. (Table I) 

d. The effect of increasing the precision of the arithmetic was 
investigated for the method of Danilewski. For a given family 
of matrices, Figures 4 and 5 show the effects of employing more 
precision in the arithmetic on the round-off errors generated in 
performing the similarity transformations. It appears from 
Figure 4 and other similar investigations, that the accuracy 
curve for two register precision is related to the accuracy curve 
for one register precision by a fixed translation being approximately 
equal to the number of decimal digits by which the former mantissa 
exceeds the latter. 

e. Rates of convergence and number of digits of accuracy in results 
are decidedly affected by relative positions of the eigenvalues in 
the complex plane. In addition to the troublesome "close" roots which 
cause difficulties for all the methods considered, the power method 
also suffers from roots having approximately equal moduli. By 
suitable shifts in the origin and/or by certain acceleration techniques 
this difficulty can be overcome in many instances. In optimal cases 
convergence is fast with excellent accuracy in the results. The 

time requirements are reasonable, especially since eigenvectors are 
obtained along with the eigenvalues. It can be stated that on the 
average one to two hours is required for matrices of order 20. Further 
investigation into the possibility of automatizing the determination 
of optimal origins and into the acceleration techniques might make 
this method a practical one for matrices of order greater than 20. 

These matters are currently being investigated. 

f. Not all the methods can operate successfully without some knowledge 
of the eigenvalues sought. In fact, some of the procedures require 
very good estimates of the eigenvalues. (Table II) 

g. Difficulties due to the limitations of an interpretive arithmetic 
are not to be discounted. Even with floating point, problems arise 
in keeping the complete calculation for large order matrices within 
the range of the number representation of the arithmetic. Rescaling 
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of the input data can overcome some of these difficulties. Other 
problems concern themselves with loss of accuracy due to subtractions 
of approximately equal numbers and to decide upon convergence criteria 
which are consistent with the floating point operation. 

h. While some methods combine speed and inaccuracy, others are slow and 
accurate. It seems natural to attempt to combine the desirable 
features of both by first obtaining rough estimates of the eigenvalues 
by use of the methods of Lanczos or Danilewski and then to refine 
them by entry to a refining routine. Indeed such a procedure was 
carried out and results obtained for matrices of order 20. Another 
technique might find an almost triangular matrix B similar to the 
input matrix A. By an almost triangular matrix is meant one whose 
elements below (or above) the main diagonal are all zero, except for 
the diagonal just adjacent to the main diagonal. Performing now the 
determinant evaluation procedure with |b - All we obtain eigen¬ 
values which can then be refined by one or more iterations with 

I A - Alt- Preliminary investigations indicate a possible saving 
in time over the current procedure by a factor of 2N/3- Further 
investigations to cut this time are in progress since ohe accuracy 
accruing in the determinant evaluation procedure makes it desirable 
to apply the method to matrices of order higher than 20. 

An even more elaborate procedure might employ the technique of 
successively reducing the order of the matrix after finding each root. 
In order to do this the eigenvector associated with each root must 
also be found, say by the method of Wielandt, and a matrix reduction 
routine entered. 

i. Considerable saving in computing time can be realized by a judicious 
choice of the type of arithmetic employed. For real matrices it is 
possible, in some cases where knowledge of the location of the 
eigenvalues is known, to operate wholly in real arithmetic. 

Certainly for all real matrices the similarity transformations used 
in the schemes of Lanczos and Danilewski can be performed in real 
arithmetic. While double precision may be required for part of a 
problem it may not be essential for the entire calculation. For 
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example, one may wish to evaluate the determinant of | A - A.II in 
multi-precision and carry out the root finding in single precision. 
Again the similarity transformation in the methods of Lanqzos and 
Danilewski are instances of where multi-precision could be used for 
the first part of the problem and single-precision employed for 
the final part. In any case, savings in time by factors of from 2 
to 5 can be obtained going from multi-precision to single-precision 
or from complex to real arithmetic. 

The authors wish to express their gratitude to Dr. G. E. Forsythe whose 
informal notes on the various methods and guidance in the development of the 
routines proved invaluable. Acknowledgement is made to the contributions of 
C. Farrington, G. Golub, E. Osborne, and R. Gregory who programmed some of 
the methods. Our thanks are also due to R. Anderson and J. Ortlip who aided 
in testing the routines. The entire study was under the supervision of 
Dr. D. M. Young, Jr. 
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Total Storage Requirements (independent of interpretive routines) 


Method 

Number of Words in Code 

Data and Temporary- 
Storage where N is the 
Order of the Matrix 

Danilewski 

385 

Part I 2N 2 + 6 n 

Part II 6 n + 4l 

Determinant 

Evaluation 

273 

3N 2 + 5N 

Leppert 

(2 register precision) 

322 

6N 2 + 22N + 32 

, 

Lanczos 

430 

Part I 2N 2 + l6N + 8 

Part II 6 n + 28 

Wilkinson 

541 

2N 2 + 13N + 10 

Wielandt 

392 

3N 2 + 9N + 4 

Generalized Eigen¬ 
value Problem 

IL 11 ' " "" 

288 

2(k+ 2) N 2 + 5N + 2R + 18 

k = degree of the poly¬ 
nomial of highest 
degree in A(x) 

R = number of roots 
desired 


Table I 
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Eigenvalues 

Only 

Method 

Time 

r 

Accuracy 

f - 

Starting Procedure 

-nr 

Multiple Roots 

(Accuracy and Convergence 

Deteriorates) 

Danilevski 

Very fast 

Poor 

None 

Yes 

Determinant 

Evaluation 

Extremely 

Slow 

Good 

None 

Yes 

Leppert 

Slow 

Good 

Very good estimates of 
eigenvalues 

No 

Lanczos 

Fast 

Fair 

Two arbitrary vectors 
in most cases 

Provision for multiple 
roots not included 

Eigenvalues 

and 

Eigenvectors 

L-- - — — 

Wilkinson 


Good 

Arbitrary, but 
knowledge of location 
of eigenvalues speeds 
convergence 

Yes, if the number of 
eigenvectors is equal to 
the multiplicity of the 
eigenvalue 

Wielandt 


Good 

Estimates of 

Eigenvalues and 
Eigenvectors 

Provision for multiple 
roots not included 




Evaluation of various methods for obtaining eigenvalues 
and/or eigenvectors based on results obtained for N ^>10. 


Table II 






























1-10 0 0 

- 12-100 
0-1 2-1 0 


. -1 2-1 
. 0-12 


N N-l N-2 
N-l N-l N-2 
N-2 N-2 N-2 


The eigenvalues of A and A ^ are given by yV. and respectively where: 

J J 


Aj - (2 3in 


2J-1 

Q j ~ 2N+1 n 


and the eigenvectors of A and A by: 

Hj ^ = cos ctj (i + |) 


i,j = 1,2,...,N 


1. Test matrix A of order N 


U = co 


0 l/2 0 

0 01/2. 

0 0 0 1/2 

0 0 0 . 

0 0 0 . 


L = o> 


0 0 0 
1/2 0 0 
0 1/2 0 


0 0 0 


1/2 0 


= (I - L) -1 [u - (o> - 1) I | 


The eigenvalues of B are the roots yV. of 

J 


A. + (a) - 1) = 


J J 


J = 1,2,. 


where a = cos 

j N+l 


2. Test matrix B of order N, a) arbitrary 


Figure J, 















TIME IN MINUTES 


Computing Time for Eigenvalues as 
Methods 

40 r 


a Function of N for the Following 


-Danilewsky, 2~Register Precision 

-Danilewsky, |-Register Precision 

-* Determinant Evaluation 

-Lanczos 


Leppert, 2" Register Precision 



10 


ORDER OF MATRIX 


5 


15 


J 

20 





DECIMAL DIGITS OF ACCURACY 


Number of digits of accuracy in least 
accurate eigenvalue for the following 

methods: 

--DANILEWSKY 

-DETERMINANT EVALUATION, LEPPERT 



Figure 3 






DECIMAL DIGITS OF ACCURACY 


Number of Decima! Digits of Accuracy of 
Coefficients of Characteristic Polynomial 
by Method of Daniiewsky 


1- Register Precision 

2- Register Precision 




ORDER OF MATRIX 


Figure 4 






DECIMAL DIGITS OF ACCURACY 


Range of accuracy of eigenvalues obtained by method of Donilewsky, where coefficients 
of characteristic polynomial are obtained by 

- I* Register Precision 

- 2~Register Precision 



Figure 5 
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Notes of P. T. Mielke 
USE Mathematics Subcommittee Meeting 
July 25 , 1957 






Mr. Chairman, it is a privilege to be able to discuss with this group a subject 
which has been of great interest to dynamicists at Boeing for a long time, 
particularly since the advent of large scale, high speed digital computers. I 
refer to the problem of determining the eigenvalues of complex matrices of 
large order. 

Although this is a meeting of mathematicians for whom it would suffice to treat 
exclusively of the mathematical aspects of this subject, I know that as mathemati¬ 
cians you xn.ll also appreciate that it often helps to motivate abstract definition 
by referring to the physical world. In fact, for applied mathematicians this is 
a necessity. Therefore, I make no apology for beginning with a brief discussion 
of one of the physical bases of tho complex eigenvalue problem. 

This immediately presents a problem to an employee of a company such as Boeing. 

Our proprietary and military interests dictate care in detail while discussing 
our problems. Therefore, when I mention large, elastic airplanes characterised 
by large external stores attached by elastic supports I could be speaking of a 
Convair 880 or a Douglas DC8 as well as of several familiar Boeing products. 
Furthermore, I will forebear to discuss the details of such airplanes except to 
point out that their great flexibility is the reason why we are interested in 
the eigenvalue problem for largo matrices. 

What, then, is within the purview of the dynamics engineer? Briefly, we are 
interested in two problem areas. Control dynamics includes within its realm of 
interest all those items of equipment or "structure" in an airplane which serve 
to maintain its stability in flight and which control its normal motions. Such 
items would include, for example, all control surfaces and their driving mechan¬ 
isms. Structural dynamics includes the motions of the primary structure of the 
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airplane and its equipment, generally in response to external environment or to 
the excitations produced by engines. It is of these problems that I shall speak. 

The nroblems of structural dynamics may be further categorized as follows: 

1. Dynamic loads 

2. Environmental vibrations 

3. Flutter 

Problems of the first category are characterized by systems of differential 
eauations of the following type: 

Aq + Bq + Cq - < £t) 

where A, B and G are usually real matrices of constants and q, q, q and o<,(t) 
are column vectors. The forcing function o£,(t) is usually of a transient or 
random nature such as the forces caused by a gust of air or the. bumps in a run¬ 
way. Primary interest here is in the transient response of the system, so we 
have an initial value problem in differential, equations. Problems of the 
second category are largely empirical, although computers are being used increas¬ 
ingly, along with analog-digital conversion equipment, to analyze (for example) 
the power spectra of random signals impinging upon equipment. 

The third category of problem leads directly to the point of today's meeting. 
Flutter may be described briefly (1, page 2:;-)- as a dynamic instability of the 
airplane in which its elasticity plays an essential role. It will occur if the 
airplane absorbs energy from the airstream. The velocity at which the structure 
neither contributes nor absorbs energy is called the critical or flutter velocity. 

Flutter may be characterized analytically by systems of differential equations 

of the form • # ^ 

M q + C(l+ ^g)q + “ A (k )Lu q * 0 (1) 

'‘Numbers in parenthesis refer to the bibliography. 
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M is a real, symmetric positive-definite matrix expressing the inertia properties 
of the system. It arises simply from the kinetic energy term in the Lagrange 
equations of the system. C is the so-called stiffness term arising from the 
potential energy term in Lagrange's equations* Physical assumptions often dictate 
that C be a diagonal matrix. This simplifies the mathematics a bit. The term 
1 + ig includes the structural damping g. P is a scalar function of atmospheric 
density and A, the source of all our trouble, is a complex matrix whose elements 

are rather complicated functions of the so-called reduced frequency parameter 

, bt** 

k (k - —— where b is some reference length, is frequency and v is velocity.) 

A arises from the oscillatory aerodynamic forces on the structure. These are 
the incremental forces due to the vibration of the structure. 

A moments reflection suffices to infer that flutter is a phenomenon in which a 
vibratory otion set up in the structure at critical speed will continue at 
constant amplitude in all the modes of the structure. This fact may be used 
in the differential equations by assuming that q * q Q e in which case 
q = q and our differential system now becomes a homogeneous linear algebraic 

system in the unknown vector q. Thus 

C M - 0 (1 + ig) - fr A ]<? “ 0 (?) 

A usual assumption is that g is the same in every mode of the system. Letting 
XL “ ^“2 (1 + ig) and recalling from elementary algebra the n.a.s.c. that the 
above system have a non-trivial solution we arrive at the fact that, for flutter. 



where ( | denotes determinant. At long last we have the eigenvalue problem. 

At Boeing we consider the complex eigenvalue problem large if it contains more 
than a dozen degrees of freedom. We are currently working with as many as 2h 
modes in an antisymmetric flutter analysis. As mentioned before, great elasti¬ 
city and the presence of external stores dictate this size. 






It must be noted in the above problem that k is also unknown. However, because 
of the complexity of its involvement, there is virtually no hope of dealing with 
it in any way but the usual one of assigning it assumed values and solving for 
XI • The choice of values for k is one based on engineering experience. It 
must be a careful choice, for it bears directly on the amounts of machine time 
used in arriving at desired solutions to problems. In the case of flutter the 
end result is a plot of velocity against damping. From the definition of k and 
P- it may be seen that if ICq be the assigned value of k, then 

g . 

Re SL. 

and (1±) 

_ b_ 

For an assigned value of k there will, of course, be n pairs (v,g), and for 
successive values of k there is the sometimes aggravating problem of associat¬ 
ing the pairs, one with another. We have not succeeded in automatizing this 
problem at Boeing, although a common practice is to draw a durve through points 
for which the associated frequency is the same or nearly so. Thus in an n 
degree-of-freedom system there will be n curves which may resemble one of the 
curves on the following plot: 




"'X 

S h, ' 


... -pmt SXJ 


'\ / X 


Figure 1 


to c £x> 
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The curves of interest are those which cross the v-axis. I will have occasion 
to refer to this figure later. 

The question then is how to solve the eigenvalue problem just stated. Special 
properties of the matrices have a direct bearing on the methods used. Tuning 
of the vibration of external, stores with other modes of the system leads to 
matrices having eigenvalues in close proximity to one another. It is not un¬ 
common to encounter systems having five or more inodes whose associated frequen¬ 
cies lie in a range covered by one order of magnitude. Iterative techniques on 
such matrices consume large amounts of machine time, though less time is con¬ 
sumed in solving for the roots of their characteristic polynomials if these can 
be obtained. 

A further property of flutter stability determinants having direct bearing on 

programming is that the minimum and maximum moduli of the elements of a matrix 
/ 

may differ by 10°. Since Boeing has always operated its computer facility on 
the ’'open shop" principle and since members of the Dynamics Staff are not so 
much interested in computer programming as in the results which can be obtained, 
an early decision was made to use floating arithmetic in all matrix operations. 
This simplifies programming but consumes time in machines lacking floating 
arithmetic hardware. We paid the price willingly. 

The techniques which we have used to solve the eigenvalue problem fall into all 
of the three categories: 

1. Iteration on the matrices themselves. 

2. Development and iteration of the characteristic polynomial. 

3. The fraction-series method of Lockheed. 

As pointed out previously, the straight power method is slow. It has the 
excellent advantage, however, that no previous knowledge of the roots of the 
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matrix is needed. We use this method currently in connection with the so-called 


fraction-series method originated by E. L. Leppert, Jr., and his associates at 
( o} 

Lockheed' '• In the latter method a rational function is developed which has 
the same roots as the matrix and n+1 poles in the complex plane. That is: 

n+1 0 , 

( 5 ) 


f(0.) 


51 


3-1 ^ 


- o 


where 


0 . Dfflj) 

2d i" ^ j) 

In equations ( 5 ) and ( 6 ) the quantities CL j are guesses for the roots and 
D(fl 4 ) denotes the determinant of the system evaluated for the guess O.. -j 0 


( 6 ) 


The 


accuracy of this method depends upon the accuracy with which the determinants 
can be evaluated. The method is extremely fast and the iterative method of 
solving ( 5 ) simple. The only shortcoming of the method is that good guesses for 
the roots of the matrix are needed. 


We combine the power and fraction-series methods in the following way for auto¬ 
matic operation. An initial value kg for k in equation (?) is assumed and the 
equation put in the proper form for application of the power method which is 
then used to find the roots. For matrices of 19™ order this requires from 20 
to 35 minutes of 70 J 4 time depending upon the proximity of roots. Note that k 
is inversely proportional to v. Usually for large values of k iteration is not 
troublesome, so that experience dictates beginning with large k. Having obtained 
the roots for the initial k value, this value is then decremented by some pre¬ 
assigned amount. Henceforth the fraction series method is used. Roots from the 
matrix associated with the previous k value are used as guesses along with zero 
(n+1 guesses are needed). This procedure may break down for the following 
reason. As k decreases in value by a constant decrement the points on the curves 
of Figure 1 space out rapidly, indicating that guesses for roots from the previous 






k value become less good. Ultimately a point may be reached where the fraction 
series method fails. If this happens we are currently resorting to iteration 
which is costly in time. Consequently we are seeking methods of interpolating 
the coefficients of the fraction series. Generally, however, the method is 
quite satisfactory, yielding roots for 19 ^ order matrices in about 2-l/2 
minutes on the 70U using the SHARE program CL FSCl# It might be argued that a 
small enough decrement on the k value would quarantee success of the procedure 
in any case. In practice the values of k Q and A k are preassigned and all the 
airforce matrices calculated at once. Having to change A k in the midst of 
solving the flutter stability determinants would necessitate either returning 
to the airforce calculations or developing a method for interpolating on the 
fraction-series coefficients. 

Methods of developing the characteristic polynomial of a matrix are always 
appealing because of their speed, but I fear that they will always suffer to 

(3) 

some degree from a fault which may be exemplified, by Krylov's method • If 
f(x)~x 11 + a^ x 11 " 1 + ... + be the characteristic polynomial of A, then 

A n + a;L A 11 " 1 + ... + a n - 0 
and if £ q Q ^ be an arbitrary column, then 

j> q Q \ + a 1 {An- 1 q Q \ + ... + a n £q Q £ - 0 (7) 

and we have a linear system for the coefficients a^ 0 However, for large n and 

fairly well spaced roots the determinant of the system (7) is nearly singular, 

(3) 

hence presents computing problems. We have used the method of Danielewslci 
with only mixed success on one of our computers. It's a very fast method as 

(3) 

might be guessed from Wayland's excellent article . We are now programming 
it for the 70 i| but suspect it may require double precision arithmetic for 


matrices of the size in which we are interested 




Once the polynomial is obtained we use a very satisfactory iterative procedure 


for its roots 


(U) 




The iteration is defined try 


.O- n +]_ ” XX n - 


g f' (.a n ) f(a n ) _ 

2 0 ' (^n)] 2 - f „> f’CO-n) 


Polynomials up to 25^ order have been handled easily by this method, 
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Appendix F 


A DESCRIPTION OF BRIAN'S METHOD 
B. D. Rudin 

Reference 1 Romberg and Keenan, Characteristic Equation of a Matrix, University 
of Rochester Computing""Center Mimeographed "No£o £j • 

Let A^ denote the k £ n order square subraatrix of the n-th order square matrix 
A defined as follows* 




*11 *12 **• *lk 

a 21 *22 

9 

• * 

« 



Let denote the k-th row of A 


k 


and partition A^ as follows* 



In a similar manner, let the k-th order square matrix be partitioned as 
follows* 


> 



where b k is the k-th row of 1{ B. 
^ and respectively. 


Let 




denote the J-th columns of 







We start with the row vector 


b 2 " (*n - 1 )* 


and the column vector 


2 b 2 - (0 -1), 


Then 


2 



2 




(a n a 12 ) 



Also# the (j+l) -st element of is given by 






0 , 1 , 2 , 


where it is understood that if a subsorLpt on the ri^vt hand side contains a 
aero or a number greater than 2, then the corresponding vector or scalar is aero. 
In this case# 



The general step is then as followst 


\ ■ ( 0 0 ... 0 (-l)*" 1 ), 

Vj-1 ’“kS I !■*, k-1, —.2. 1. 

b k+l, J*1 " * b kJ • 3“°« •••» k - 
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where b k j • 0 if j 



0 If 3 « k* Then 



the characteristic polynomial. Furthermore, 



is a characteristic vector If A is a root of the characteristic polynomial 






Appendix G 


REPORT OF MATHEMATICS CCMCETTEE TO POLICY COMMITTEE 


1. In view of the efforts In finding eigenvalues and eigenvectors of 
arbitrary matrices at The Ramo-Wooldridge Corporation, the general 
needs of USE members will be satisfied by the routines prepared there 
for medium size matrices. 

2. Lockheed will prepare a routine employing a new method for the finding 
of the characteristic equation of a matrix and compare this with 
existing methods. 

3. The committee recognizes the importance of the forthcoming Wayne 
Conference on matrix computation to the computing field and 
especially to the topic for this meeting. It Is hoped that a report 
of this meeting can be mode to the Mathematics CoEimlttee at the next 
session by members who will attend. 

4. Members of the Mathematics Committee are requested to bring to the 
next meeting a set of test matrices for the p>urpose of measuring the 
adequacy of existing routines for finding eigenvalues and eigenvectors 
and also for solving linear systems. 

5 . The topic of Ordinary Differential Equations is the theme of the next 
meeting as decided by the Policy Committee at the Dayton meeting. 

6. The Mathematics Committee would prefer more than two half-day sessions 
prior to turning In its report to the Policy Committee. 

James A. Ward 
Chai naan 


July 26, 1957 





20 August 1957 


Jo All USE Members: 


Attached is tlie list of the mnemonic codes of the IP 
instructions adopted as standard at the last USE Meeting. 

Very truly yours. 







W. E. McVicar 

Executive Secretary, USE 

Kcmington Hand Uni vac 

Division of Sperry Hand Corp. 

Uni vac Park 

St. Paul J6, Minnesota 
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BASIC OPERATIONS 


OCTAL 

NMEM0NICS 

00 

LDR 

01 

LFR 

02 

ADD 

03 

SBT 

04 

MPY 

05 

MPA 

06 

PMP 

07 

DIV 

10 

SQR 

11 

SIN 

12 

COS 

13 

EXP 

14 

LOG 

15 

ATN 

20 

STU 

21 

BTU 

22 

FIX 

23 

FLT 

24 

STR 

25 

BTR 

77 

NOP 

76 

LBB 

16 

CIP 

17 

NIP 

26 

LDP 

27 

LDN 

66 

LDM 

67 

ADM 


FUNCTION 

Load Result Storage 
Load F and R 
Add 

Subtract 

Multiply 

Multiply Add 

Polynomial Multiply 

Divide 

Square Root 

Sine 

Cosine 

Exponential 

Logarithm 

Arctangent 

Store Unrounded 

Block Transfer Unrounded 

Floating to Fixed 

Fixed to Floating 

Store Rounded 

Block Transfer Rounded 

No Operation 

Locate B-Boxes 

Conjugate Inner Product 

Non-conjugate Inner Product 

Load Positive 

Load Negative 

Load Magnitude 

Add Magnitude 






MATRIX OPERATIONS 


OCTAL 

MNEMONICS 

FUNCTION 

30 

MADD 

Add 

31 

MSBT 

Subtract 

32 

MMPY 

Multiply 

33 

MTRM 

Transmit 

34 

MTRP 

Transpose 

35 

MINV 

Inverse 

36 

MSMP 

Scalar Multiply 

37 

MDAD 

Diagonal ADD 

4o 

MSPR 

Spur 

4l 

MDET 

Determinant 

42 

MROW 

Row Select 

43 

MCOL 

Column Select 

44 

MPAR 

Partition 

45 

MRPL 

Replace 

47 

MSET 

Bank Set 





DOUBLE PRECISION OPERATIONS 


OCTAL 

50 

51 

52 

53 

54 

55 

56 

57 
60 

61 

62 

63 

64 

65 

70 

71 

72 

73 

74 

75 


MNEMONICS 

DLDR 
DLFR 
DADD 
DSBT 
DMPY 
DMPA 
DPMP 
DDIV 
DSQR 
DSIN 
DC OS 
DEXP 
DLOG 
DATN 
DSTU 
DBTU 
DFIX 
DFLT 
DSTR 
DBTR 


FUNCTION 

Load Result Storage 

Load F and R 

Add 

Subtract 

Multiply 

Multiply Add 

Polynomial Multiply 

Divide 

Square Root 

Sine 

Cosine 

Exponential 

Logarithm 

Arctangent 

Store Result Unrounded 
Block Transfer Unrounded 
Floating to Fixed 
Fixed to Floating 
Store Result Rounded 
Block Transfer Rounded 





USE ORGANIZATION MEETING 


July 25 and. 26, 1957 
Seattle, Washington 


Report of the Program Development Committee 


The Program Development Committee met Thursday afternoon, July 24 and Friday 
morning, July 25. Appendix A contains a list of the persons attending one 
or more of the meetings. 

Agenda 


The Policy Committee recommended the following items for the agenda of the 
Program Development Committee: 

1. Status of print edit routine 

2. Status of USE Compiler 

3. Other coding assignments 

4. Cataloging system for USE programs 

5 . Report of the sub-committee on mnemonic interpretive codes and 
their octal equivalents 

6. Report on status of Unicode 

7. Recommendations on the contents of subroutine writeups 

8. Report on other coding assignments 

9 . Discussion of tape anomalies by Holloman and others 

10. Discussion of tape bad spot program 

11. Further discussion of the result of the Los Angeles meeting on 
information exchange 

The following items were added to the agenda in the committee meeting: 

1. Specifications for a common alarm exit program (WF) 

2. Headings in USE Compiler (WF) 

Status of USE Compiler 


Robert Perkins (RW) reported on the progress on the USE Compiler. The modified 
version of the USE Compiler has been completed and Perkins brought with him 
three sets of binary decks for each of the following programs: l) The USE Com¬ 
piler itself, 2) a program for making a tape subroutine library, 3) a binary 
load program. He also distributed some written explanatory material. The first 
was a writeup of approximately 16 pages on how to use the USE Compiler from the 
operational standpoint. This writeup also contained instructions on how to use 
the tape library program and the binary loader. Also submitted was a writeup 
describing the various warning codes which are issued by the USE Compiler. In 
addition, a sample program, or rather a sheet containing several lines of coding, 
along with the resulting output side-by-side listing produced by the USE Com¬ 
piler of these lines of coding was presented. The Corps of Engineers and the 
Bureau of Census each obtained a set of the binary decks. The complete package 
will be mailed to each of the other installations within one week of this meeting. 
The package will include the decks and all the writeups here described. 
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The version of the Compiler distributed, at this meeting has been changed in 
several respects from the original version which has been in use at both the 
Corps of Engineers and at Ramo-Wooldridge since approximately January, 1957* 

The major changes are a modification in the format of the output listing, a 
new and improved form of the binary magnetic tape produced by the Compiler, 
and a modification in the re-compiling process to take advantage of the semi- 
columnar format of the output listing. This latter change has increased the 
speed of the Compiler so that it compiles more than 3? instructions per second 
during re-compiling from magnetic tape. This figure is based on only a small 
sample--however, it is believed the sample is representative. 

Perkins said this version of the USE Compiler represents a plateau and that 
further improvements are to be made in the next version. In particular, this 
next version will include the ability to translate mnemonic operation codes 
which are to be treated as instructions to be interpreted. Some further changes 
are expected in the handling of subroutines and efforts will be continued to 
make the compiler faster. 

There followed a discussion of certain details of the Compiler both from the 
standpoint of the operation of the Compiler and from the standpoint of the 
programmer writing codes in USE Compiler language. Certain members again 
stressed a need for a modified compiler manual, particularly one with a better 
writeup of how subroutines are used. The writeup should include examples of 
various lines of coding whever appropriate. It was felt that the sample code 
and the resulting side-by-side listing distributed at this meeting would be of 
considerable help when used in conjunction with the USE Compiler Programming 
Manual issued in October of 1956. A writeup on the form of standard USE sub¬ 
routines and the format of the contents of the writeup will be distributed, 
but not as part of the USE Compiler Programming Manual. 

Report on Print Edit Routine 

F. W. Bauer (WF) reported that the Wright Field Generalized Output Editing 
Routine has been completed. He passed out a sample of some output produced by 
the Edit Routine along with certain number conversion programs which Wright 
Field has completed. The program was checked out using the APL 1103A on time 
donated to the USE Organization by Remington-Rand. Bauer submitted, for trans¬ 
mission to the Executive Secretary, Ozalid masters of five standard USE Sub¬ 
routines as follows: 

WF0001 - The Print Edit Subroutine 

WF0002 - Octal Number Conversion 

WF0003 - Stated Point Binary to Decimal Conversion 

WFOOOh - Floating Point Binary to Decimal Conversion 

WF0005 - Alphanumeric Subroutine 

The last mentioned subroutine does nothing more than copy words unchanged onto 
magnetic tape--it is used for column headings and tape titles, etc. 

Some interest was expressed in making available at least three more number con¬ 
version routines to work in conjunction with the Wright Field Edit Routine, 
namely Stated Point Numbers Output in Floating Point Form, Floating Point Numbers 
Output in Stated Point Form, and Double Precision Floating Point Output. After 
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an informal survey of available manpower at each of the represented in¬ 
stallations, it was determined that the demand for, and the interest in, 
these additional routines was not sufficient to warrant the expenditure of 
any manpower at this time. Some installations indicated that they might 
have programmers available within a few months to take on additional coding 
assignments of this type. 

Tantzen (HO) briefly described a card output routine which has been developed 
at Holloman for their use in the absence of a High Speed Printer. From the 
specifications it appeared that such a routine might indeed be of interest to 
other organizations and Holloman will submit their writeup of this program as 
a USEful Note. 

Tape Anomalies 

Tantzen (HO) described the following anomalous behavior which had been dis¬ 
covered on the Holloman 110 3A. An EF instruction to move n blocks forward is 
executed, then an EF to read 1 block backwards is executed, then the computer 
hangs up on the first external read instruction. The Holloman engineers have 
been unable to discover the reason for this improper behavior on the part of 
the tape units. Tantzen said that the converse of this sequence, namely moving 
backwards first and then reading one block forward has worked correctly. No one 
was able to offer an explanation . 

Laure (CE) described a difficulty in the Corps of Engineers machine when using 
the variable block reading and recording. The difficulty arises in trying to 
find the end of record signal when reading backwards into the leader section of 
the magnetic tape. In all cases the end of record signal did not appear in IQA. 
However, when the tape was read backwards the proper number of blocks into the 
leader position, there was no sprocket error or other incorrect behavior. 

Combelic (RW) described a difficulty experienced with the Lockheed and the Ramo- 
Wooldridge tape units. This behavior arose because extraneous bits were put 
into IQA upon turning off the Ferranti light. The symptoms were that a free 
running read was executed and after reading the first block, IQA was examined, 
found to be non-zero which indicated a parity error. Consequently, the tape was 
reversed and the EF code to back one block was executed. However, because there 
had not been an actual parity error which would have cleared the tape control 
register, a logical sum of the two EF codes went into the tape control register 
and this EF code was equivalent to writing forward in the free run mode. The 
result of this behavior was to write zeros on the magnetic tape until it was 
manually stopped. 

Program for Detecting Bad Spots on Magnetic Tapes 

Some interesting information about bad spots on magnetic tapes was forthcoming 
during the discussion of this problem. The Univac people reported that in 
virtually all cases when there actually was a bad area on the magnetic tape, it 
could be found by visual inspection of the tape. This has been unlike the ex¬ 
perience at some of the more recent 1103 A installations where bad tapes have been 
blamed for some of the tape troubles and visual inspection has revealed no flaws 
in the tape whatsoever. In any case, it appears that a simple straightforward tape 
testing program whose primary job is to locate bad spot areas and allow them to be 
marked with a punch should certainly be in the repertoire of Remington Rand main¬ 
tenance routines. The Program Development Committee will recommend to the Policy 
Committee that Bob Schmidt : s Programming Group at St. Paul be requested to make 
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this program one of the first that they produce in their battery of new 
machine diagnostic and maintenance programs. Some additional information 
on the bad spots problem and its solution was also forthcoming. It appears 
that bad spots can be punched in the proper locations while the magnetic 
tape is actually mounted on the Uniservo. One installation described some 
instances of splicing tapes mounted on a Uniservo. Some of the Univac people 
said that when the engineers had said the tape trouble was due to a bad tape 
and when visual inspection of that tape revealed no flaws, they had found, 
invariably, the difficulty was not due to bad magnetic tape, but rather to 
the Uniservo itself. The members of the committee were quite interested in 
these revelations and agreed they would pass this information along to their 
engineers at the earliest possible opportunity. 

Report of Sub-Committee on Mnemonic Interpretive Operation Codes 

At the previous Program Development Committee meeting a sub-committee composed 
of Ramo-Wooldridge and Lockheed Missiles was appointed to study and make a re¬ 
commendation for a series of mnemonic OP codes to be used and translated by 
the USE Compiler for instructions which were to be interpreted. Tom Dewey (ML) 
and Robert Perkins (RW) were the members of this sub-committee who were present 
at this Program Development Committee meeting. Copies of the suggested opera¬ 
tion code in both octal and symbolic and the name of the operation from which 
the mnemonics were derived were submitted to the members of the committee present. 
Appendix B is a copy of this Report. It was pointed out by the Chairman of the 
Committee that it was not the purpose of the sub-committee to recommend a standard 
set of interpretive routines to be adopted by the USE Organization. Rather, the 
sub-committee recommends that the USE Compiler be modified so that it translate 
a line of coding with one of the unique three or four letter operation codes into 
a computer word whose left-most two octal digits are 14 and the next two octal 
digits are those indicated for that mnemonic operation in the OP code table. It 
was brought out that the USE Compiler cannot at the present time handle these OP . 
codes except by use of the EQUALS operation equating the mnemonic operation code 
(as a tag) to an octal address whose left-most two digits are the octal equivalent 
indicated in the table. The USE Compiler will be modified to accept these mnemonic 
operation codes. The proposal was not further discussed, the understanding being 
that- the members interested would take time to study the recommendation of the 
appointed sub-committee and consider further action on the report at the next 
session on the following morning. 

Report on Unicode 


Phil Desilets (RR) gave a report on the status of Unicode. Unicode is an alge¬ 
braic coding system being developed by Remington-Rand in St. Paul for the 1103A 
computer. Desilets reported that the overall planning is 75$ complete; the 
flow charting is ^5$ complete; the coding is 25$ checked out. The code checking 
has been done so far by using the Serial 9 1103 at St. Paul with the tape commands 
being handled by a set of tape simulator routines. In the very near future, an 
1103A will be regularly available for use at St. Paul and the code checking will 
be transferred to and thereafter continued on that machine. It was brought out 
by Desilets that the vocabulary used in Unicode is almost identical to that used 
by the AT3 algebraic coding system developed for the Univac 1 and 2 computers 
used by Remington-Rand in Philadelphia. There will not be two-way compatibility 
between AT3 and Unicode and their respective machines, however. A code which is 
to be run on the 1103 A and which has been written in the AT3 language (primarily 
for the Univac) must be re-copied by a one-pass pre-edit program before it can be 
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translated by the Unicode compiler for running on the 1103A. A similar process 
will modify a Unicode so that it can be translated to run on the Univac. This 
one-pass pre-edit routine reads from one magnetic tape and copies a slightly 
modified version onto a second magnetic tape. The inability to achieve complete 
two-way compatibility between these two algebraic coding systems is due to 
fundamental differences in some of the input-output equipment, particularly 
the supervisory control typewriter available on the Univac and in use by the 
AT3 algebraic coding system. One of the committee members present reported 
that he knew of one installation which had made a careful comparison of Fortran 
and Unicode and had reached the following conclusion: Unicode is somewhat more 
restricting in its rules and has somewhat less flexibility than Fortran. How¬ 
ever, after its careful objective comparison, this organization believes that 
on the whole Unicode is better and if they were offered a free choice between 
the two they would choose Unicode. This is an interesting observation and re¬ 
presents, to the Chairman’s knowledge anyway, the first time that a careful study 
of this type has been made between Fortran and Unicode. 

Desilets (RR) said that a set of up-to-date preliminary specification on Unicode 
will be distributed to the members of USE through the normal channels not later 
than October 1, 1957“ It was generally agreed that all members of USE would 
look forward with great interest to the opportunity to study the Unicode speci¬ 
fications . 

Catalog of USE Programs 

At the previous Program Development Committee meeting two methods of cataloging, 
namely the catagorical scheme and the lexicographical, scheme, had been discussed 
at considerable length. The sub-committee reported at the previous meeting on 
their deliberations and recommended that the lexicographical scheme of cataloging 
be accepted. The Policy Committee did not accept this method of cataloging; conse¬ 
quently, the subject was still open at this meeting. After some discussion the 
following recommendation was made: 

Recommendation: All USE programs shall be assigned a 6-character identi¬ 
fication tag, the first two characters of which shall be 
the letter pair assigned to the originating installation. 

The originating installation shall assign the last four 
characters of the tag in any way desired. This 6-char¬ 
acter tag shall then serve as identification of the sub¬ 
routine within the USE Organization. The Executive Secre¬ 
tary of USE shall prepare a catalog of USE subroutines. 

The cataloging shall be done in accordance with the scheme 
outlined in Appendix C of this report. The Executive 
Secretary shall circulate an updated catalog to all 
members of the USE Organization at intervals determined 
by the Executive Secretary. 

This recommendation was accepted by the Policy Committee. 

Contents of Subroutine Writeups ^ 

The format and contents of subroutine writeups have been in the past done on 
the basis of a report submitted by the Standards Committee after one of the 
meetings early in 1956. This report did not make clear in all cases just exactly 
what the contents of each section of the writeup should contain. It has been 



- 6 - 


called to the attention of the Program Development Committee that this defi¬ 
ciency exists. After considerable discussion about some of the details it was 
decided that the magnitude of the task was too great to be handled in full 
committee in the time allotted. Consequently, a sub-committee on subroutine 
writeups was appointed. The Chairman of the committee is Bernard Urban of the 
Operations Research Office (OR). Urban indicated that he would meet with other 
members of USE in the Washington area and submit to the Chairman of the Pro¬ 
gram Develpment Committee a report outlining their recommendations within 60 days 
of this USE meeting, The other USE members in the Washington area are Applied 
Physics Lab, Corps of Engineers, and Bureau of Census. 

Card Output of USE Compiler Listings 

Tantzen (HO) is working on a USE subroutine for producing card output from the 
USE Compiler symbolic output tape. The specifications for the subroutine are 
as follows. 

1. The subroutine shall be in standard USE form. 

2. The subroutine will read a USE Compiler side-by-side symbolic output 
tape and produce one or two cards which can be listed. The first card 
will be a straight translation of the first 80 characters from the 
output blockette. This will include the octal translation of the line 
of coding as well as the entire symbolic form of the line of coding 
except for comments. A second card, if desired, will contain the 
"Comments" in the right-most 40 columns. 

3. The subroutine will have two parameters which may be contained in a 
single word. One parameter will specify the tape unit-on which the 
listing tape is mounted; the other parameter will specify whether the 
first card only or both cards (as described above) are to be punched. 

4. The writeup shall indicate what changes must be made within the sub¬ 
routine to modify the card punch code table so that output listings 
will conform to the particular equipment used for listing cards. 

Tantzen will have this routine finished before the time of the next USE meeting 
and will submit it through the regular channels. 

Floating Point in the USE Compiler 

It was brought out at the previous Program Development Committee meeting that 
subroutines are being written to be run on the machines which have built-in 
floating point. These routines are of sufficient value to other organizations 
to warrant special modifications in the USE Compiler to make it easily possible 
to assemble these programs so that they will in effect run correctly on machines 
which do not have built-in floating point. This would necessitate a modified 
version of the USE Compiler which would work somewhat along the following lines. 

The USE Compiler, upon encountering an operation code which corresponded to one 
of the nine built-in floating instructions could take the following action. The 
floating point instruction itself would be replaced by three instructions the 
first of which might be a TU instruction and the second a TV and the third a 
return jump to the appropriate standard USE subroutine. The floating point in¬ 
struction itself could be incorporated into the compiled region as a cell in the 
working storage area--if this were done the TU and TV would reference that in¬ 
struction. In this way the appropriate parameters would be transferred into the 
USE subroutine, control transferred to it and the USE subroutine would be the 
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proper one to exactly simulate the floating point instruction in question. 
Evidently this would require in effect nine standard USE subroutines to 
cover all the floating point instructions. This feature is not difficult 
to attain but is does necessitate having the different version of the USE 
Compiler. Perkins (RW) was unable to predict when such a version of the 
USE Compiler would be available, but he did agree that work would begin 
on it very soon. 

Tantzen (HO) reported briefly on some work done at Holloman along these 
lines and submitted a one-page writeup briefly describing the scheme. Thi6 
writeup is incorporated as Appendix D of this report. 

Headings in the USE Compiler 

There is a need to have the USE Compiler handle alphanumeric combinations 
without translating them at all. There are some difficult problems con¬ 
nected with this and any solution allowing characters of this type to be 
written as an integral part of the USE Compiler code would of necessity be 
awkward in some cases. Perkins described one possible solution as follows: 

A new operation code would be added to those understood by the USE Compiler. 
This operation code would introduce so-called headings. The remainder of 
that instruction would constitute six characters of a heading word. Those 
characters which either do not show in the print or which do have special 
significance to the compiler (examples are space, end of line symbol) would 
be handled by a character pair, the first of which would be a character only 
rarely needed in headings and a character which has no significance to the 
compiler. The rule would be then that such a character pair would be treated 
as a single alphanumeric character and each unique pair would have a unique 
six bit translation. 

Another suggestion was that headings be handled exclusively by USE subroutines 
perhaps by reading the headings in by cards or another magnetic tape. This 
problem will be investigated more fully by Ramo-Wooldridge and reported on in 
the next Program Development Committee Meeting. 

Standardized Alarm Exi t 

This question was brought us by Bauer (WF) and after discussion a scheme pro¬ 
posed by him. was adopted by the committee to be a recommendation to the Policy 
Committee. The recommendation is as follows; 

Recommendation; The name of the subroutine shall be the 6-character 
name assigned by the originating installation, the 
first two characters of which are the letter pair 
assigned to that installation. The instruction in 
the alarm exit shall be a return jump to an alarm 
routine as determined by each installation. Upon 
detection of an alarm condition within the sub¬ 
routine the flexowriter coded name of the subroutine 
shall be placed in Q immediately before jumping to 
the alarm exit of the subroutine. 

This recommendation was accepted by the Policy Committee. 
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Los Angeles Information Exchange Meeting 

Time did not permit the Program Development Committee to discuss this subject. 
However, it was discussed to a certain extent in the General Session. 

The Program Development Committee will meet again at the next regular USE 
Meeting to be held in Dallas, Texas, on the last three days of the week, in 
November preceding the week of Thanksgiving. 


Respectfully submitted, 

/(2&hsrJ 

Donn Combelic, Chairman 
Program Development Committee 
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APPENDIX B 


BASIC OPERATIONS 


OCTAL 

NMEMONICS 

00 

LDR 

01 

LFR 

02 

ADD 

03 

SBT 

04 

MPY 

05 

MPA 

06 

PMP 

07 

DIV 

10 

SQR 

11 

SIN 

12 

COS 

13 

EXP 

14 

LOG 

15 

ATN 

20 

STU 

21 

BTU 

22 

FIX 

23 

FLT 

24 

STR 

25 

BTR 

77 

NOP 

76 

LBB 

16 

CIP 

17 

NIP 

26 

LDP 

27 

LDN 

66 

LDM 

67 

ADM 


FUNCTION 

Load Result Storage 

Load F and R 

Add 

Subtract 
Multiply 
Multiply Add 
Polynomial Multiply 
Divide 
Square Root 
Sine 
Cosine 
Exponential 
Logarithm 
Arctangent 
Store Unrounded 
Block Transfer Unrounded 
Floating to Stated 
Stated to Floating 
Store Rounded 
Block Transfer Rounded 
No Operation 
Locate B-Boxes 
Conjugate Inner Product 
Non-conjugate Inner Product 
Load Positive 
Load Negative 
Load Magnitude 
Add Magnitude 
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MATRIX OPERATIONS 


OCTAL 

MNEMONICS 

FUNCTION 

30 

MADD 

Add 

31 

MSBT 

Subtract 

32 

MMPY 

Multiply 

33 

MTRM 

Transmit 

34 

MTRP 

Transpose 

35 

MINV 

Inverse 

36 

MSMP 

Scalar Multiply 

37 

MDAD 

Diagonal ADD 

40 

MSPR 

Spur 

4l 

MDET 

Determinant 

42 

MROW 

Row Select 

43 

MCOL 

Column Select 

44 

MPAR 

Partition 

45 

MRPL 

Replace 

47 

MSET 

Bank Set 


,4 
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DOUBLE PRECISION OPERATIONS 


OCTAL 

MNEMONICS 

FUNCTION 

50 

DLDR 

Load Result Storage 

51 

DLFR 

Load F and R 

52 

DADD 

Add 

53 

DSBT 

Subtract 

54 

DMPY 

Multiply 

55 

DMPA 

Multiply Add 

56 

DPMP 

Polynomial Multiply 

57 

DDIV 

Divide 

60 

DSQR 

Square Root 

61 

DSIN 

Sine 

62 

DC OS 

Cosine 

63 

DEXP 

Exponential 

64 

DLOG 

Logarithm 

65 

DATN 

Arctangent 

70 

DSTU 

Store Result Unrounded 

71 

DBTU 

Block Transfer Unrounded 

72 

DFIX 

Floating to Stated 

73 

DFLT 

Stated to Floating 

74 

DSTR 

Store Result Rounded 

75 

DBTR 

Block Transfer Rounded 
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H. Operations Research and Linear Programming 

I. Input 


1 . 

Binary 

2. 

Octal 

3. 

Decimal 

4. 

Composite 

Output 

1 . 

Binary 

2. 

Octal 

3. 

Decimal 

5- 

Analog 

9. 

Composite 


K. Executive Routine 

1. Assembly 

2. Compiling 

L. Information Processing 

1. Sorting 

2. Conversion 

3. Collating and Merging 

. M. Debugging Routines 

1. Tracing 

2. Dump 

3. Search 

4. Breakpoint Print 

N. Simulation Programs 

1. Peripheral Equipment Simulators 

O. Diagnostic Programs 

P. Service Programs 

1. Clear, Reset Programs 

2. Check Sum Programs 

3* Restore, Rewind, Tape Mark, Load Button Programs 


All . Others 
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SUGGESTED CATALOG CLASSIFICATION 
FOR USE ROUTINES 


A. Programmed Arithmetic 

1. Real 

2. Complex 

3. Decimal 

B. Elementary Functions 

1. Trigonometric 

2. Ifyperbolic 

3. Exponential and Logarithmic 

4. Roots and Powers 

C. Polynomials and Special Functions 

1. Evaluation of Polynomials 

2. Roots of Polynomials 

3. Evaluation of Special Functions 

D. Operations on Functions and Solutions of Differential Equations 

1. Numerical Integration 

2. Numerical Solutions of Ordinary Differential Equations 
3- Numerical Solutions of Partial Differential Equations 

4. Numerical Differentiation 

E. Interpolation and Approximations 

1. Table Look-up and Interpolation 

2. Curve Fitting 
3■ Smoothing 

F. Operations on Matrices, Vectors and Simultaneous Linear Equations 

1. Matrix Operations 

2. Eigenvalues and Eigenvectors 

3. Determinants 

4. Simultaneous Linear Equations 

G. Statistical Analysis and Probability 

1. Data Reduction 

2. Correlation and Regression Analysis 
3- Sequential Analysis 

4. Analysis of Variance 

5. Random Number Generators 
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Floating Point Arithmetic for Computers 
with and without the Floating Point Hardware 


The "Minimum 1103A" does not comprise the built-in floating point package. 
Programs with floating point arithmetic therefore will use an interpretive 
routine. Installations with the package will usually use the floating com¬ 
mands. Some installations may get their floating point package later and 
do not want their old programs to become obsolete. 

The obvious answer to this problem is to write all programs with the floating 
commands and let the symbolic translator (compiler, Trans-Use) automatically 
supply an interpretive routine which exactly simulates the floating point 
hardware. 

While working on this problem, Holloman came to the conclusion that a rea¬ 
sonable compromise would be a good solution. Considering the facts that 
(1) A large percentage of floating arithmetic will be done in single pre¬ 
cision only, and therefore, (2) Only rounded and packed results are wanted 
most of the time, it was agreed to simulate only the 6 arithmetic commands 
FA, FS, FM, FD, FP, FI. These commands may also be repeated, Just as in the 
built-in package. Restriction to these commands meant saving space and exe¬ 
cution time. 

Assuming that the "Trans-Use" service routine will be used to translate and 
assemble the symbolic program, the procedure to write a program is as follows: 

1. Write the program as if you had a machine with floating point hardware. 

2. Before the occurrence of the first floating command insert a command: 

TP K 00001, where the constant K is MJ 0 H0FS11. (H0FS11 is 

the name of the Holloman floating point interpretive routine.) This 
will activate the routine, i.e , cause it to be assembled and place 
a proper jump in 00001. 

3. Preceding each group of commands containing floating commands insert 
an extra command: IP N RETURN, where N is the number of commands 
in that group and RETURN specifies where to continue after the group 
has been executed, which usually will be the next command in line 
after the group. 

To make such a program work on a machine with floating point, 

a. Remove commands as specified under 2 and 3 and retranslate, 
or 

b. Replace those commands by dummies in the absolute assembled version 
of the program, whichever is easier to do. 


R. G. Tantzen 
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UNIVAC SCIENTIFIC EXCHANGE 

Dallas Meeting 20-22 November 1937 (. 

Policy Committee Minutes 


The Policy Committee at the Dallas meeting consisted of: 

Bob Rich (AP) Chairman 

Dirk DeVries (RR) Executive Secretary 

John Spencer (CE) 

Donn Combelic (RW) 

Don Heiser (BC) 

Demetrius Zonars (WF) 

Lucille Graham (WS) 

Marvin Green (HO) 

Tom Dewey (ML) 

George Clark (OR) 

Bob Schmidt (RR) 

Alex Stone (AP) 

Item 1 . New Members . 

White Sands (WS) applied for voting membership and, since 
the requirements were met, was accepted. 


Since the last meeting three new non-voting members had been 
accepted: the Bureau of Internal Revenue, American Bosch Anna, and 

Arnold Engineering Development Center. At this meeting the Flight 
Simulation Laboratory at White Sands (distinct from the White Sands 
voting member) was accepted as a non-voting member. 


Systems Programming, Los Angeles, had applied for non-voting 
membership, and was rejected at this meeting. 

Item 2 . Approval of Minutes . 

The Policy Committee Minutes of the last meeting were approved. 
Item 3 . Agenda . 

The Agenda for the present meeting, as approved, is enclosed 
as Appendix A of these minutes. 

Item 4 . Action on Committee Reports of Last Meeting . 

No action necessary. 

Item 5 . Common Language . 

A group of central European mathematicians wrote a letter to 
Professor John W. Carr, III suggesting a European meeting on the subject 
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of common machine languages and inviting Carr to take the initiative in 
assembling an American delegation to attend. Carr circulated this letter 
under a covering memo to a number of organizations. He suggested that the 
American delegation consist of six people - himself, Alan J. Perlis, someone 
from MIT, and one person each from the IBM, Remington Rand and Datatron groups. 

Specifically he requested that USE, in consultation with 
Mr. Porter of Boeing, Dr. Bauer of Ramo Wooldridge, and the Remington Rand 
Univac Division (the groups of Dr. Hopper and Dr. Mauchly) choose one 
representative. 

During the Policy Committee discussion of this communication the 
following feelings developed: 1) that USE was interested in this common 
language effort and wanted to cooperate; 2) that the interests of commercial 
and governmental users of machines should be taken into account in the 
composition of the delegation. 

It was moved by Combelic and seconded by Spencer that Tom Dewey (Mb) 
represent USE in choosing a delegate according to the mechanism described in 
Carr f s memo. Motion carried with 9 ayes and one abstention. 

It was moved by Schmidt and seconded by Stone that in this 
negotiation Dewey should propose Rich as the USE nominee. Motion carried 
unanimously. 

The Chairman was directed to reply to Carr f s communication, giving 
the sense of the meeting. 

It was moved by Green and seconded by Heiser that working committees 
on the east coast (Rich, chairman) and on the west coast (Tantzen, chairman) 
convene before the European meeting to explore USE interests in the common 
language, and that Rich circulate to each organization an agenda for these 
meetings. 

Motion carried unanimously. 


Item 6. Training Committee. 


In view of the advantages of mutual assistance in the training 
required to use the 1103A to best advantage in each installation,- it was 
decided to form a training committee with Dorothy Armstrong (BC) as chairman. 
She was requested to circulate a letter to USE members asking for any training 
materials available and for designation of committee members. 


She may call such meetings as seem desirable to survey the available 
materials and form a clear picture of what is needed. 


The Training Committee will meet on the first day of the next USE 
meeting (the day before the General Session) to develop a specific proposal. 
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Item 7 . Next Meeting . 

The next USE meeting will be in Washington, D. C., 26-28 
March 1938. The Policy and Training committees will meet on the 26th 
and the General Meeting will occur on the 27th and 28th. 

The following meeting is scheduled for San Francisco, 30 July - 
1 August 1938. 

Item 8 . Publication of USE material by RR Sales . 

Reference is made to Paragraph 7-3 of the Revised Statement of 
USE Policies, 24- July 1937/ which authorizes the Executive Secretary to 
make available to RR Sales, to use as they see fit: membership lists of 
the USE organization, specifications and descriptions of routines which 
are available to members of USE, and such other items as the Policy Committee 
may from time to time direct. 

RR Sales requested a clarification of policy concerning their use 
of papers presented at USE meetings. 

It was moved by Green and seconded by Heiser that: USE encourages 
RR Sales to request from authors and their organizations permission to 
publish papers presented at USE meetings. 

Motion carried unanimously. 

Item 9 . Mod. II Uniservos 

Schmidt (RR) discussed the status of the Mod. II Uniservos and 
plans for their incorporation into 1103A systems. 

Item 10 . Programming Manual . 

The advisability of a Summary section of the Programming Manual 
was pointed out. The need for plenty of copies at each installation was 
emphasized. 

Item 11 . Overflow Stop . 

Dewey (ML) emphasized the desirability of havin? the machine 
trap on overflow rather than stop as it now does. Schmidt (RR) will get 
a new price for this feature by the next meeting. 

Item 12 . Catalog . 

Remington Rand was strongly urged to put out the catalog of USE 
routines without further delay. This catalog should be revised within one 
month of each USE meeting. 

Item 13 . Binary Clock . 

This item was referred to the Installation Operations Committee 
for drafting of a proposal. 
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I tem lU » Minimum USE I Machine . 

Tills item uas deferred to the next meeting. 

Item 1$ . Remington-Ran d non-engineering contribution to USE . 

The compiler is being temporarily modified to permit checkout 

on Serial 9 . 

The following were suggested as appropriate lines of further 
F.R programming effort as manpower becomes available: 1) Matrix package, 

2) Common language translator, 3) Sort and merge routines, U) Machine 
operating system, 5) Double precision input routines, 6) Test routines. 

Item 16 . Covering Le tters. 

Every USE distribution should have a covering letter containing 
a serial number and a description of the matter distributed. 

A page number is assigned to each page of USE material by RR. 

This page number will be reproduced, in future, on the distributed copies. 

Item 17 . h T ork in Progress Report . 

It was moved by Combelic and seconded by Dewey that the Executive 
Secretary send to each installation, one month prior to each USE meeting, 
a form for reporting unclassified work in progress. Combelic will design 
such a form. The completed forms are to be presented and distributed 
(without prejudice) at the meeting. 

Motion carried unanimously. 

Item 18 . .Action on Mathematics Committee Report . 

The Mathematics Committee recommended that: 1) additional 
distribution be made of its minutes and accompanying papers to provide 
copies for committee members; 2) the topic for the next meeting be 
Integral Equations; 3) Remington Rand be encouraged to provide USE standard 
programs for linear programming, multiple regression, and integration by 
Gaussian quadrature. These recommendations were approved by the Policy 
Committee. 

The Mathematics Committee is also requested to investigate double 
precision floating point common function subroutines. 

Item 19 . Action on Program Development Committee Recommendations . 

The committee proposal for a standard subroutine format was 
approved unanimously. 
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It was moved by Stone and seconded by Spencer that the proposed 
letter on the 436 microseconds between successive reads and writes be 
sent to RR. Carried with 10 ayes and 1 abstention. 


It was moved by Schmidt and seconded by Green that the Chairman 
sign one copy of this letter for the organization rather than that each 
installation sign a copy. Carried with 9 ayes and 1 nay. 

The question of whether this change in procedure will be 
permanent was deferred to the next meeting. 

It was moved by Combelic and seconded by Stone that the Chairman 
sign for the organization the proposed letter on the 33 millisecond delay. 
Carried with 8 ayes, 1 nay, 2 abstentions. 


Item 20 . Action on Installation Operations . 

Committee Report 

Policy Committee action on Items 1 and 5 concerning logging 
procedures and time reporting to USE was deferred to the next meeting. 


The recommendations of the committee on item 2 (list of peripheral 
equipment by organization), item 3 (RR report at next meeting on possible 
remedy for Ferranti fault indication during normal operation), item 7 
(use 4 interlace for new maintenance routines), item 8 (RR investigate 
switch to bypass typewriter), and item 9 (RR investigate program clock) 
were approved by the Policy Committee. 


Respectfully submitted. 



R. P. Rich 
Chairman 
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APPENDIX A 


UNIVAC SCIENTIFIC EXCHANGE 


Agenda for Dallas Meeting 
21-22 November 


A. Policy Committee 


1. New members 

2. Approval of minutes 

3. Set Agenda 

4. Action on Committee reports of last meeting 
3. Common language 

6. Training committee 

7. Time and place of next meeting 

8. Publication of USE material by RR Sales 

9. Mod 2 Uniservos 

10. Programming manual 

11. Overflow stop 

12. Catalog 

13. Binary clock 

14. Minimum USE machine 

13. RR non-engineering contribution to USE 
16. Covering letters 


B. General Session 



1 . 

2 . 

3. 


4. 


Announcements 

Reports of Committee Chairmen 
Report on peripheral equipment 

a) New card reader 

b) Card to tape converter 

c) Uniservo II 

d) Buffers 

e) Tape to card 

Status of machine modifications 


C. Installation Operations Committee 


1 . 

2 . 

3 . 

4. 

3 . 

6 . 

7. 

8 . 

9. 



Machine logging procedures 
Attachment of peripheral equipment: 

a) reporting form 
Policy on fault circuitry 
Variable block: 

Time reporting to USE 

Dead space storage 

Status of new maintenance routines 

Switch to bypass typewriter 

Binary clock 
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D. Program Development Committee 



Common language 

Status of coding assignments 

Double precision arithmetic 

Report of subcommittee on subroutine writeup 
Headings in the USE Compiler 
New magnetic tape times 

Decimal card in-out routines in compiler form 

Compilation of FP instructions 

FP package in compiler form 

Compiler service system 

Service library reports 

Remote code checking 

Unicode on non-floating point machines 


E. Mathematics Committee 


1. Ordinary differential equations 

2. Status of coding assignments 

3. Suggestions for RR assistance 
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USE Letter Nos PC - 8 
NV - 4 


January 6, 1958 


Tos USE Polioy Committee, Publications Committee, Installation Heads 


Enclosed herewith are the Minutes of the November 21 - 22, 1957 
USE Program Development Committee. 



Executive Secretary, USE 
Remington Rand Univac, 
Univac Park, 

St. Paul 16, 

Minnesota. 


DdV:div 


Ena 



January 4 , 1958 


To Member* of USE: 


There is a typographical error on Page Two of Appendix D to the 
Report of the Program Development Committee at the Dallas USE 
meeting. The second paragraph describing the "TEMPS" control 
line should be in agreement with the Compiler Programming Manual. 
The paragraph should read as follows: 

A "TEMPS" control line is used to indicate to the com¬ 
piler what part of the subroutine temporary pool in the 
compiled region is to be used by the subroutine. The 
u address field contains an integer which is equal to 
the number of consecutive cells used by this subroutine 
in the temporary pool. The v address field contains an 
integer which is equal to the number of cells to be left 
at the beginning of the temporary pool ahead of those 
used by this subroutine. These may be temporaries used 
by subsidiary subroutines. If either address field is 
blank, the corresponding quantities are taken to be zero. 


Sincerely yours, 

Donn Cembalie, Chairman 
Program Development Committee 







USE ORGANIZATION MEETING 
November 21 and 22, 1957 
Dallas, Texas 


Report of the Program Development Committee 


The Program Development Committee met Thursday morning, November 21, from 10:30 
to noon and from 1:30 to 5:15 and again on Friday morning, November 22, from 
9:00 til noon. Appendix A contains a list of the persons attending one or more 
of the meetings. 

Agenda 

The Policy Committee recommended the following items for the agenda of the Pro¬ 
gram Development Committee: 

1. Common Language 

2. Status of coding assignments 

3. Double precision arithmetic 

h. Report of sub-committee on subroutine writeup 

5. Headings in the USE Compiler 

6 . New magnetic tape times 

7. Decimal card input/output routines in compiler form 

8 . Compilation of the floating point instructions 

9. Floating point package in compiler form 

10. Compiler service system 

11. Service library reports 

12. Remote code checking 

13* UNICODE on non-floating point machines 

The following items were added to the agenda of the committee: 

1. Work in Progress reports 

2. Non-mathematical routines which can be done by Remington Rand 

The items on the formal agenda were all covered, but in some cases with the subject 
matter somewhat different. Consequently, the main headings of the subjects covered 
in the committee are different from those on the formal agenda. 

USE Compiler and Related Subjects 

Robert Perkins (RW) reported on modifications to the USE Compiler since the last USE 
meeting and other USE Compiler subjects. 

The interpretive operation codes agreed upon by the USE Organization at the previous 
meeting have now been incorporated into the USE Compiler. The changes necessary to 
include this translation feature will be distributed in the form of a binary correction 
deck which will also include corrections of minor errors which have been found in the 
meantime. 







Some installations have requested a version of the compiler which would do the 
following: replace (during compiling) each 1103 A floating-point instruction 
with a calling sequence, and then incorporate automatically one copy of each 
appropriate subroutine which would carry out the floating-point arithmetic using 
fixed-point instructions only. This requires a major change to the compiler and 
is of importance to only a few installations on a limited basis. Ramo-Wooldridge 
is not able to make this modification because of time and manpower limitations. 

If it is to be made, it will have to be by some other installation. 

Ramo-Wooldridge agreed to modify the USE Compiler so that it could use relocatable 
binary subroutines from a library tape. It is expected that this modification will 
be completed by the time of the next USE meeting and would be made available in 
the form of a new self-contained binary deck of the entire compiler. The sub¬ 
routine library maker associated with this modification will be able to add any 
number of subroutines to the library tape at one time. 

The problem of incorporating excess 3 information directly into the USE Compiler 
was again discussed. Ramo-Wooldridge agreed to incorporate a feature allowing 
direct input of excess 3 information in the USE Compiler. It is expected that this 
modification will be,completed by the time of the next USE meeting. 

The USE Compiler subroutine library maker has been modified to do its read back check 
on all biases rather than on normal bias only. This will solve some serious opera¬ 
tional problems which have arisen at installations using the routine in question. The 
problem of how to restart after a tape parity failure was discussed. An option will 
be provided so that the operator can either try the failing block once more or skip 
that block and continue with the compiling. 

Operating Systems and Related Programs 

George Toal (CE) reported on the operating system developed for CE, It is named 
G00FUS, Generalized Operational Organization For Univac Scientific. Toal passed 
out writeups of this system to all persons concerned and indicated that additional 
writeups could be obtained by merely writing to him at the Corps of Engineers. He 
pointed out that this operational system is designed for their particular installation 
where programs once checked out may be run many, many times over a period of several 
months without change. The emphasis is to provide a system which will yield maximum 
efficiency under this kind of operating. At the present time, code check runs at 
the Corps of Engineers vary from fifteen minutes to an hour duration and the operating 
is done by programmers. CE expects to hire operators in the near future. 

Peter Pastoriza (OR) had with him three copies of the writeup of the OR operating 
system. The copies were circulated for inspection and the system described briefly 
by Pastoriza. As soon as formal approval for release of the writeup has been obtained 
copies will be sent to all USE members. 

Tom Dewey (ML) described the outlines of the DUFF operational system to be installed 
by Lockheed in early 1958. At that time, Lockheed will have a second 1103A with built 
in floating point as well as card-to-tape and tape-to-card converters. The DUFF opera 
tional system is built around the availability of these two pieces of equipment. The 
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objective of the system is to obtain almost completely automatic operation of the 
computer over a long period of time and also to provide powerful automatic diag¬ 
nostic facilities. Dewey expects that writeups of the system will be available 
wirnhin a few months. 

Donn Combelic (RW) reported on an output conversion system now being used on a 
limited basis at Ramo-Wooldridge. The system incorporates the salient features of 
the output conversion scheme used by the 70^ Monitor System. Within the program 
producing the output is incorporated a small simple subroutine which dumps infor¬ 
mation on magnetic tape in binary along with certain control words provided by the 
programmer. At the end of the run the tape is rewound and the Output Processor 
program is called in to convert to binary information to listable output according 
to the control words. The Output Processor system in use at Ramo-Wooldridge is 
described in detail in Appendix B. 

Remote Code Checking _ , 


George Toal (CE), among others, is interested in receiving information from instal¬ 
lations which do code checks and production runs without the presence of the pro¬ 
grammer. Installations having this kind of operation were asked to communicate with 
Toal directly, outlining the features of their operational system including sample 
forms, qualifications of computer operators, any reports on the operation of the 
system, etc. 

Double Precision Arithmetic and Floating-Point Packages 


There were inquiries about the availability of double precision arithmetic floating- . 
point packages. Ramo-Wooldridge announced that they now have checked out four inter¬ 
pretive packages as follows: single precision real, double precision real, single 
precision complex, double precision complex. All of these assume built-in floating¬ 
point in the computer and are written as standard USE subroutines in compiler language. 
The writeups and coding of these routines will very soon be submitted to the Executive 
Secretary of the USE Organization. The only built-in floating-point instruction used 
is the unpack instruction. Because of this, the routines can be easily modified to 
run on machines which do not have built-in floating point. 

Double Precision Elementary Functions 

Some organizations are interesting in obtaining subroutines for computing certain 
elementary functions in double precision floating point. There appeared to be little 
available along these lines at the present time among the various organizations. As 
a result, it was recommended to the Policy Committee that the Mathematics Committee 
make a survey of the availability of such routines and, in addition, look into the possi¬ 
bility of producing routines which are not already available. The Policy Committee 
has so recommended and it is expected that a report on this will be forthcoming at the 
next USE meeting from the Mathematics Committee. 

Status of Coding Assignments 

The last uncompleted coding assignments were those from Ramo-Wooldridge for five of 
the common functions, namely, arctangent stated and floating point, exponential stated 
and floating point, floating point sine and cosine. These routines have been completed 
and the writeups and coding were submitted and will be made available through the regu¬ 
lar channels. No other coding assignments had been made. 
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Subroutine Writeups 


At the previous USE meeting a sub-committee consisting of members of OR, AP, BC 
had been appointed -with Bernard Urban (OR) as chairman to make recommendations to 
the USE Organization on a standard USE program writeup format. This committee 
did come up with a recommendation which was circulated to all USE members several 
weeks before this USE meeting thereby giving each member sufficient opportunity 
to study the recommendation. As a result of considerable discussion on the subject, 
the format proposed by the sub-committee was re-examined and a compromise format 
was agreed upon. It was recommended to the Policy Committee that this compromise 
format be accepted as the standard USE routine writeup form. This recommendation 
was accepted and the standard writeup form is attached as Appendix C of this report. 
This writeup format is to be followed for all routines submitted to the USE Organi¬ 
zation for circulation to the member organizations. Routine writeups which do not 
follow this form or are non-standard in other respects should continue to be sub¬ 
mitted as USEful Notes. One of the purposes of the new writeup format is to allow 
programs other than subroutines to be written up in the same form. The hope was 
expressed that the writeup form would be such as to encourage organizations to submit 
writeups of programs which have not previously been submitted because of the more 
stringent requirements on standard subroutines in the past. 

Compendium of USE Routine Standards 

In addition to its work described above, the sub-committee on subroutine writeups 
compiled all published information about USE subroutine standards. Ramo-Wooldridge 
agreed to sift this information and provide an up-to-date correct writeup. This 
has been done and the report is attached as Appendix D, "Conventions for USE Routines." 

New Magnetic Tape Times 

Previous literature available to 1103A. users had given 436 ms as the maximum allowable 
time between magnetic tape reads or writes. At least one installation now has working 
several programs which make full use of this published allowable time. In early 
November, Remington Rand completed the first manuscript copy of a new Programmer's 
Manual for magnetic tapes. In this manual the safe times quoted as available between 
magnetic tape reads and writes was given as 350 microseconds. If this shorter time 
is adopted as standard by Remington Rand and adhered to by their field maintenance 
engineers, the programs previously mentioned would no longer work. The change of 
specifications described here obviously has serious implications for the installation 
in question. However, the issue soon became far larger than inconvenience to one 
installation and was seized upon by several of the committee members as illustrating 
an important matter of principle. It was decided that a letter on this subject be 
composed and sent officially to Remington Rand from the USE Organization. John Spencer 
(CE) and Leonard Fall (WF) were appointed as a sub-committee to compose a suitable 
letter on this subject. As the discussion progressed, representatives of the Bureau 
of Census observed that a somewhat different problem with respect to change in speci¬ 
fications had arisen concerning the additional 35 milliseconds lockout of magnetic 
tape units between blocks when reading or writing in the block-by-block mode. A second 
letter by Don Heiser (BC) and Dorothy Armstrong (BC) was composed on this subject for 
transmission to Remington Rand by the USE Organization. The letters were both ac¬ 
cepted without change by the USE Policy Committee and will be transmitted to Remington 
Rand as communications from the USE Organization. Texts are available in the minutes 
of the USE Policy Committee. 
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Decimal Card Input/Output Routines 

R. G. Williams (OR) described some vork which they are doing on decimal card routines. 
They are re-coding two Convair routines, CV-130 and CV-131, in USE Compiler language 
for running on the 1103A. These routines are both stated-point decimal card routines — 
the first for reading, the second for punching. They will be distributed through the 
normal channels after the meeting. Combelic (RW) described a generalized card read-in 
routine vhich has nov been completed at Ramo-Wooldridge. This is written up in standard 
USE subroutine form and will be made available through the normal channels. Tantzen (HO) 
described a set of routines developed by Holloman for decimal cards. They are input 
and output routines vhich will handle floating or stated point numbers, six numbers per 
card with the same format on both input and output. 

Reports on Work In Progress 

It had been suggested in the Policy Committee meeting that the member orga n izations 
would very probably benefit considerably from knowing the existence and status of 
various projects at other installations. A reporting system was suggested in vhich 
each installation would be sent a "Work in Progress Report" form approximately one 
month before each USE meeting. This form would be standard for all installations and 
would provide space for a very brief description of the problem or program under consi¬ 
deration or being worked on and a column in vhich to indicate the stages in which such 
work is. The representative of each installation would fill out the descriptions and 
the status column, indicating the highest state of progress on this problem. It was 
suggested that the chairman of the Program Development Committee compose a covering 
letter to accompany the first mailing of these forms by the Executive Secretary. Sub¬ 
sequent mailings of the form would be on a routine basis and each member installation 
would be expected to fill out the form approximately one month before each USE meeting. 
The completed form would then be returned to the Executive Secretary of USE, who would 
reproduce and distribute copies to all member organizations before the next USE meeting. 
The details of this procedure, as well as a sample form, are Included as Appendix E 
of this committee report. 

Routines for Development by Remington Rand 

Bob Schmidt (RR) announced that from time to time experienced programmers were avail¬ 
able at Remington Rand for new programming projects. In many cases the particular 
problem which these people can solve is not definitely decided. In order to make this 
group of programmers of more value to the USE Organization, Schmidt requested that 
the USE Organization make available a list of rather major projects which they would 
like to see developed. Selections would then be made from this list by Remington Rand 
whenever programming manpower was available for the project. A list of such routines 
was prepared in committee and given below. The programs are arranged in order of de¬ 
creasing importance as determined by the committee. 

1. Matrix package 

2. Common language translator 

3 . Generalized sort and merge 

4. Operating system (incorporating best features of existing systems) 

5. Generalized input routine, including double precision floating-point input 

6. Machine test routines 

Bob Schmidt (RR, St. Paul) presented to the committee a request from Remington Rand 
for aid in their Product Planning Department along the following lines. In older bette: 
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to design new computers, Remington Rand would like to know the characteristics of 
present major areas of application at each installation and of applications which 
have teen found impractical for one reason or another. They also would like to know 
the characteristics of applications which are presently only being considered or are 
limited but promise to grow. The full written request as formally presented by 
Schmidt is attached as Appendix F. Except for two installations where virtually all 
work is classified, full cooperation was promised. It was agreed that Remington Rand 
would take the lead in obtaining the actual information, but that each member would 
prepare for such a request by making a preliminary survey at his Installation as soon 
as practicable 

Alarm Routine 


Leonard Fall (WF) reported that they have written up a relatively simple alarm routine 
to work with their operational system. Interest was expressed in this by some of the 
committee members and Wright Field will circulate the writeup of their program either 
as a standard USE routine or as a USEful Note in the near future. 

Report on UNICODE 

Phil Desilets (RR) reported on progress on UNICODE at St. Paul. UNICODE is being done 
for 1103A computers with built-in floating point. It is expected that this version 
of UNICODE will be finished by June of 1958* After this is done, the programming group 
working on UNICODE intends to produce a modified version for non-floating point machines 
This modified version will use an interpretive floating point system for handling the 
floating point arithmetic. Considerable interest in this project was expressed by 
several of the committee members and it is hoped that the June 1958 completion date 
can be realized. 

Universal Language 

Bob Rich, Chairman of the USE Organization, received during the early part of November 
a communication from Dr. John W. Carr, President of ACM, concerning a projected meeting 
in Central Europe on a universal computer language. The Policy Committee took certain 
action on this proposal which involves the USE Organization. During the discussion in 
the Policy Committee it was pointed out that if the European meeting does in fact pro¬ 
duce the specifications for a universal computer language, the USE Organization should 
be in a position to move quickly to take advantage of these proposals and to provide, 
as soon as practicable, a working translation program for the 1103A computer. In addi¬ 
tion, it was brought out that any person representing the USE Organization, either 
wholly or in part, might very well benefit from having at his disposal a set of ground 
rules or recommendations prepared by prospective users of such a universal language. 

As a result of these discussions the Policy Committee recommended that two working 
committees, one for the West Coast and one for the East Coast, be set up and begin to 
work in the very near future toward these various objectives. Four broad items were 
suggested for consideration by such a working committee. Briefly stated, they are as 
follows: 

1. Collection of experience of members either with systems having features which 
might be available in a universal computer language or features recommended 
as desirable by various members of their organizations over the past few years. 

Evaluation of present existing algebraic coding or similar systems and the 
time required to code and check out the translation program on any given machine 


2 . 
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3. To look into possible implications of a universal language on the internal 
computer operations of the member organizations. 

4. To investigate and attempt to reach decisions on certain systems considera¬ 
tions vhich would necessarily be involved if a desirable universal language 
is indeed forthcoming from the European meeting. Examples of decisions of 
this type which could be made even before the specifications of the language 
are known are; should the language be translated directly from the input 
form to machine language or should it pass through a secondary language, how 
would input and output be handled and specified within the framework of any 
given operational system, what method of communication of programs could be 
used between various organizations, etc. 

No attempt was made in the Program Development Committee to do much more than mention 
the items indicated above which might be profitably considered by the universal lan¬ 
guage working committees. There seemed to be a fair amount of agreement that such a 
committee could perform some valuable work before the European meeting, which is to be 
held in late February. Further discussion was limited by press of time and the main 
reason for reporting these occurrences in this report is to remind the member organi¬ 
zations of some of the implications of the availability of a common language and what 
thoughts they might be giving to this matter before the first meetings of the working 
committees. 


Respectfully submitted, 


Donn Combelic, Chairman 
Program Development Committee 
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Donn Combelie 
Philip Desilets 
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Leonard Fall 
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Lockheed Missile Systems, (ML) 
Remington Rand, St. Paul, (RR) 
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Remington Rand, Dallas, (RR) 
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Remington Rand, Alamogordo, (RR) 
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Remington Rand, Detroit, (RR) 
Operations Research Office,(OR) 
Ramo-Wooldridge, (RW) 

Holloman AFB, (HO) 

Lockheed Missile Systems, (ML) 
Remington Rand, St. Paul, (RR) 
Applied Physics Lab, (AP) 

Holloman AFB, (HO) 

Corps of Engineers, (CE) 

Bureau of the Census, (BC) 

Operations Research Office, (OR) 
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APPENDIX B 

TEE RAI'O-WOOLDRIDGE CORPORATION 
Los Angeles 4?, California 
Digital Computing Center 


A SYSTEM OF OUTPUT RCUTKES FOR THE H03A 


General Descrintion 


The system described here provides for data output cn magnetic tape for 
listing on the off-line high-speed printer. 

In a program written in USE Compiler language the programmer calls for 
certain of the output subroutines described below. (These are standard 
USE subroutines and are normally called for by means of a line of coding 
which produces a calling sequence.) These output subroutines record on 
miservo number three in binary form the data words along with certain 
control words which specify the type of numbers and the format in which 
the output is to be edited. After one or more runs have been completed 
a systems routine, the Output Processor, is brought in. The Output Pro¬ 
cessor is a combined conversion and editing routine which reads in the 
binary data tape, converts and edits the data according to the control 
words on the tape, and writes the output in bistable form on another tape. 

Output Subroutines 

4 

There are two basic types of output routines: the format control routine, 
RWFlj and the print or dump data routines including RWP1, RWD1, EWD2, and 
RWD3- The format control routine and at least one of the print or dump 
data routines should be included in each program. The format control routine 
contains the common output hopper which is used by each of the print or dump 
routines as well as by the format routine itself. 

To produce data in a particular format the format routine is entered with the 
number of the desired format as the argument. For example, to specify format 
number 33 write: 

, , KWF1, L( 33) , , $- 

The format number is placed on the magnetic tape as a control word. 

The data words required by the specified format number are then written on 
the tape by appropriate entires to the print or dump data routines. An entry 
to the print routine, RWP1, puts one data word, its argument, on magnetic 
tape. Each entry to one of the dump data routines RWD1, RWD2, or RWD3, puts 
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a number of data words on tape. The number of words dumped is given 
implicitly by the argument which specifies the region to be dumped. In 
particular, EWD1 simply dumps the region specified by the argument, RWD2 
puts the argument itself as well as the region it specifies on tape, and 
KWD3 dumps the specified region and then clears that region to zero. 

The specification of a particular format number predetermines the pattern 
of the data words that are to follow, but not, in general, the total number 
of data words. For example, format number 33 designates a particular three 
column floating point format. Therefore, three data words are required to 
produce each line of output. Any number of groups of three data words may 
follow the format control word. It is not necessary to repeat the format 
control word for each line as long as the format is to remain the same. The 
processor will, in this case, produce a line of three floating decimal numbers 
for each three data words until a new format control word is encountered. 


A section of coding using this particular format might be as follows: 


; 

y 

Loop, 

RWFl, 

• 

• 

L(33), 

y 

$ 

y 

y 

KWP1, 

• 

X 

y 

$ 

y 

y 

• 

• 

KWP1, 

• 

Y 

y 

$ 

y 

y 

• 

• 

RWP1, 

z 

y 

$ 

• 

Another 

• 

way to achieve 

• 

• 

IJ , Index, 

• 

• 

this result would be: 

Loop, 

$ 

; 


RWFl, 

• 

L(33), 

; 

$ 

y 

Loop, 

• 

• 

• ; 

• 

) 

y 

$ 

y 

y 

• 

RKD3, 

Range, 

y 

$ 

y 

y 

*1 , 

• 

Index, 

Loop, 

$ 

y 

Range, 

• o 
o 

Hopper,Hopper+2, 

$ 


Other formats require different patterns of data words. Format number 16, for 
example, is an octal dump format. It requires a first data word containing 
addresses delimiting the dump, followed by the words to be listed. Note that 
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this pattern of data nay be produced by one entry into KWD2. A few formats 
require no data words at all. Format number 11 causes a page eject, and 
would be followed directly by some other format number. 

Format number 0 has special significance. The line of coding: 

, , HWF1, L(0), $ 

will cause the output hopper within the format routine to be dumped on tape 
whether the hopper is full or not. This line should appear near the end of 
each program after all output data has been printed or dumped. 

It is relatively easy to add new formats to the repertoire of the Output 
Processor as the need arises. Writeups of the output subroutines and a list 
of the formats now available follow. 
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OUTPUT PROCESSOR FORMATS 


C DUMP OUTPUT-HOPPER 

1 ONE BLANK LINE 

2 TWO BLANK LINES 

3 three blank lines 

10 PAGE NUMBER 


11 PAGE EJECT 

12 HALF PAGE POSITION 

13 THIRD PAGE POSITION 

1A QUARTER PAGE POSITION 

16 OCTAL DUMP 

17 OCTAL OUTPUT 

20 TWENTY WORD HEADING 

24 FOUR COLUMN HEADING 

26 SIX COLUMN HEADING 



31 

32 

33 

34 

35 

36 
38 


FLOATING BINARY TO FLOATING DECIMAL* ONE COLUMN 

FLOATING BINARY TO FLOATING DECIMAL* TWO COLUMNS 

FLOATING BINARY TO FLOATING DECIMAL* THREE COLUMNS 
FLOATING BINARY TO FLOATING DECIMAL* FOUR COLUMNS 

FLOATING BINARY TO FLOATING DECIMAL* FI^E COLUMNS 

FLOATING BINARY TO .FLOATING DECIMAL* SIX COLUMNS 


FLOATING BINARY TO FLOATING DECIMAL. EIGHT COLUMNS 


41 STATED BINARY TO STATED DECIMAL* ONE COLUMN 

42 STATED BINARY TO STATED DECIMAL. TWO COLUMNS 

43 STATED BINARY TO STATED DECIMAL. THREE COLUMNS 

44 STATED BINARY TO STATED DECIMAL, FOUR COLUMNS 

' 45 - STATED BINARY TO STATED DECIMAL* FIVE COLUMNS 

46 STATED BINARY TO STATED DECIMAL, SIX COLUMNS 


50 SPECIAL FORMAT FOR RW-300 SIMULATION 


56 FLOATING BINARY TO FLOATING DECIMAL WITH 
IDENTIFICATION INTEGER, SIX COLUMNS 


66 FLOATING BINARY TO FLOATING DECIMAL WITH 
ZERO SUPPRESSION. SIX COLUMNS 

76 FLOATING BINARY TO STATED DECIMAL, SIX COLUMNS 

36 STATED BINARY TO STATED DECIMAL 

96 STATED BINARY TO FLOATING DECIMAL 






PURPOSE: 

SPECS: 

INPUT: 

OUTPUT: 

RESTRICTIONS: 


CODED BY: 


STANDARD 1103A USE SUBROUTINE 
RWF1 

OUTPUT FORMAT SELECTOR 


rwfi 

Preliminary Writeup 
08-01-57 


For use with the output processor 


SUB , 

RWFI , 

169 

TEMPS , 

© 

© 

INOUT , 

1 

0 


(1) Any positive integer designating an available 
format 

s 

Writes on Uniservo No. 3 when 120 word hopper is 
full or when entered^ with an argument of zero. 

Output tape is in form required by output processor. 

» 

This routine must not be destroyed nor restored 
between successive entries. 


D. Wenger (HW) 


June, 1957 





PURPOSE: 

SPECS: 

INPUT: 

OUTPUT: 

SUBSIDIARY 

ROUTINES: 


Preliminary Writeup 
08-01-57 

STANDARD 1103A USE SUBROUTINE 
RWP1 

PRINT ONE WORD 

For use with the output processor 

SUB , RWP1 , 9 

TEMPS , © , 1 6 

INOUT , 1,0 

(l) Any machine vord 

No direct output. May cause RWEL to write on 
Uhiservo No. 3* Net effect is to write argument 
_for processing. ! - _ 

1 

This routine uses the format selector routine I&FL. 


CODED BY: 


D. Wenger (RW) 


June, 1957 







PURPOSE: 

SPECS: 

INPUT: 

OUTPUT: 

RESTRICTIONS: 

SUBSIDIARY 

ROUTINES: 


k*di 

Preliminary Writeup 

08-01-57 

STANDARD 1103A USE SUBROUTINE 
RWD1 

DUMP SPECIFIED RANGE 

For use with the output processor 

SUB , HWD1 , 76 

TEMPS, , 3 , 0 

II70UT ,1 Jo 

(1) A word, of the form: 

00 uuuuu wwv 

where uuuuu and vwvv are the addresses of the 
first and last data words to be dumped. 

| __ 

May write on Uniservo No. 3 either directly or . 

•via RWF1. Net effect is to write all voids from 
uuuuu through vwvv for processing. 

Addresses uuuuu and vww must be either both in 
cores or both on drum. 

This routine uses routine KJ7L. 


CODED BY: 


D. Wenger (KW) 


June, 1957 





PURPOSE: 

SPECS: 

INPUT: 

OUTPUT: 

RESTRICTIONS: 

SUBSIDIARY 

ROUTINES: 


Preliminary Writeup 
08-01-57 

STANDARD 1103A USE SUBROUTINE 
RWD2 

DUMP SPECIFIED RANGE WITH ADDRESSES 

For use with the output processor 

SUB , RWD2 , 13 
TEMPS ,0,0 
INOUI ,1 ,0 

A vord of the form: 

00 uuuuu wwv 

vhere uuuuu and wwv are the addresses of the 

first and last data vords to be dumped. 

! 

May write on Uniservo No, 3 either directly or via 
RWF1. Net effect is to write the argument and all 
words from uuuuu through vvwv for processing. 

Addresses uuuuu and vvwv must be either both in 
cores or both on drum. 

This routine uses routines RWF1, RWP1, and KWDl. 


CODED BY: 


D. Wenger (RW) 


June, 1957 


08-01-5T 


STAL'DAED 1103A USE SUBROUTINE 
EWD3 

DUMP SPECIFIED RANGE AND CLEAR 

For use with the output processor 

SUB , KUD3 , 2 © 

TE--PS ,0,0 
INOUI ,1,0 

(1) A word of the fora: - • 

00 UUUUU W\T/ 

where uuuuu and vww ere the addresses of the 
first and last data words to dumped. 

May write on Uniservo No. 3 either directly or via 
RWF1. Net effect is to write all words from uuuuu 
through vww for processing and to clear cells 
uuuuu through wvw. 

RESTRICTIONS: Addresses uuuuu and wvw must be either both in 

cores or both on drum. 

SUBSIDIARY 

ROUTINES: This routine uses routine KWF1, and EDI. 


CODED BY: D. Wenger (RW) June, 1957 


PURPOSE: 

SPECS: 


INPUT: 


OUTPUT: 
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Note: In the following outline all headings and sub-headings which are under¬ 

lined must appear in a USE routine writeup — if in any particular writeup 
such a heading is not applicable, either the phrase "not applicable" or 
"none" must follow that heading. 

In upper right corner of each page: routine tag with the date under it. 

If applicable, the word "Corrected" will precede the date on the first page and on 
all other corrected pages. 

In top center: First line, Title. Second line, Compilable/Non-Compilable, 
Minimum 1103A/Non-Minimnm 1103A. Third line, Organization and author. 

Correction information: If applicable, the phrase "Correction Information:" 
followed by an'adequate description of the nature and effect of the correction, must 
appear next in the writeup. If this information is extensive, it may be merely re¬ 
ferenced at this point and explained in sufficient detail at the end of the writeup 
(see Heading F). 

A. PURPOSE: 


Concise statement of what routine does. Notation may be introduced at this 

point if convenient or appropriate. 

B. USAGE: Standard/Non-Standard 

1. Entrance. If the entrance is standard, the sub-heading "Entrance" 
should not appear. If the entrance is non-standard, the sub-heading 
"Entrance" must appear followed by a detailed description of the 
entrance procedure. 

2. Exit. Same as above for "Entrance." 

3. LEADING LINES. The (three) "Leading Lines" of a subroutine shall be 
reproduced here. If Leading Lines do not actually appear as part of 
the coding of the routine, the information normally contained therein 
must be supplied using the same format. A fourth line specifying the 
number of unmodified constants, must be included here. 

4. INPUT. All necessary information about the input to the routine should 
be included, such as range, scaling, detailed composition of parameter 
words, etc. In case the routine requires multiple inputs (i.e., the 
u-address part of the INOUT line is greater than one), the sequence of 
these inputs must be clearly indicated. 
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5. OUTPUT. All necessary information about the output of the routine 
should be included, such as, accuracy, scaling, detailed description 
of format, etc. In case the routine produces multiple outputs (i.e., 
the v-address part of the INOUT line is greater than one), the sequence 
of these outputs must be clearly indicated. 

6. ERROR EXIT and/or RECOVERY PROCEDURE. 

7. NUMBER of TAGS USED. 

8. RUNNING TIME. Maximum time must always be stated. Average and mini¬ 
mum may be stated. If average time is given, the method of computing 
this time must be described. 

C. RESTRICTIONS: 


Conditions which must be satisfied for the correct operation of the routine. 
Examples are: 

1. Components required other than the minimum 1103A. 

2. Restrictions on data (range, quantity, format, etc.). 

3. Parameter ranges. 

k. Timing conditions which must be met for the external equipment to run 
without fault, drum references, etc. 

5. Conditions under which use of the routine may be undesirable. 

D. ADDITIONAL PROGRAMMING AND OPERATING INFORMATION; 

This section covers in detail all additional information needed to use 
the routine. Examples are: 

l. Other programs required. 

2. Special storage used such as FI or F2, or intermediate tapes. 

3. Control data. 

k. Locations and octal equivalents of key constants. 

5. Detailed effects of using the routine, such as results of special 
conditions. 
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D. ADDITIONAL PROGRAMMING AMD OPERATING INFORMATION - continued: 

6 . 1103A operating instructions, for example, tape positioning, tape 
changes, card cycling, switch settings, etc. 

7. Equipment and setups needed to list output, card processing, wiring 
diagrams, etc. 

E. METHOD: 


A short description of the fundamental logic used in constructing the 
routine and the conditions under which it is most effective. In case 
of mathematical routines the derivation or reference should be included. 
A flow chart may contribute greatly to the understanding of the method. 

F. Correction Information: 

To be used only if not completely described following the Title section. 

G. Coding: 

Coding should be included with all routine writeups submitted to the USE 
organization and shall contain sufficient comments to aid effectively 
in following the logic and mathematics of the routine. 


Approved by USE Policy Committee 
November 22, 1957 
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APPENDIX D 

CONVENTIONS FOR USE ROUTINES 


Requirements and restrictions on USE routines arise from two sources. The USE 
Compiler requires that certain procedures be followed in order that a routine 
be a compilable subroutine. Other conventions have been adopted by USE in the 
interests of standardization. These should be followed wherever it is reasonable 
to do so, and where they are not followed this fact should be made clear in the 
writeup. 


Conventions for a Compilable Subroutine 


Compilable subroutines are written in the same form as other coding for the USE 
Compiler with certain exceptions which are described here. 

The item number field should be left blank on all lines of coding of a subroutine. 
A subroutine consists, in general, of eight parts: 

1. Leading lines 

2. Entrance line 

3. Alarm exit line 

4. Normal exit line 

5. Result cells 

6 . Argument cells 

7. Body of the routine 

8 . Ending line 

1. The first line of a subroutine must have the special control symbol 
"SUB" in the operation code field to indicate that a subroutine is 
to be processed. The u address field contains the name of the sub¬ 
routine. If the subroutine is in the internal machine library its 
name may consist of any combination of from one to six alphanumeric 
characters which is not the same as any other operation code symbol. 

If the subroutine is an external one supplied along with the main pro¬ 
gram its name must consist of one of the organization letter pairs 
listed in Table I followed by from one to four alphanumeric characters. 

The v address field of a "SUB" control line contains an integer which 
is equal to the number of consecutive cells required by the subroutine. 
This includes cells for the entrance, alarm exit, normal exit, results, 
and arguments, and for instructions, constants, and subsidiary subroutine 
calling sequences in the body of the routine, but does not include cells 
used in the subroutine temporary pool. 
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Following the first line normally there are two lines introduced by 
the special control symbols "TEMPS" and "INCUT," in the operation 
code field. 

A "TEMPS" control line is used to indicate to the compiler what part 
of the subroutine temporary pool in the compiled region is to be used 
by the subroutine. The u address field contains an integer which is 
equal to the number of cells to be left at the beginning of the tempo¬ 
rary pool ahead of those used by this subroutine. These may be tempo¬ 
raries used by subsidiary subroutines. If either address field is blank, 
the corresponding quantities are taken to be zero. 

An "INOUT" control line is used to specify the number of arguments and 
the number of results. The u address field contains an integer which 
is equal to the number of parameters and/or arguments which must be 
placed within the subroutine before it is entered. The v address field 
contains an integer which is equal to the number of results which the 
subroutine computes and stores within itself. If either address field 
is blank, the corresponding quantities are taken to be zero. 

2. The entrance line produces the first word of the machine language sub¬ 
routine. It should be an unconditional, jump to the body of the subroutine. 

3. The alarm exit line should have the control symbol "ALARM" in the opera¬ 
tion code field. This produces the second word of the machine language 
subroutine. The compiler will supply an appropriate instruction for the 
cell. This will depend on the computation system in use at a particular 
installation and might, for example, be a return jump to an alarm print¬ 
out routine located at a fixed position on the drum 

4. The normal exit line produces the third word in the machine language sub¬ 
routine. It should be an unconditional jump instruction which may be set 
up by a return jump instruction in the main program. 

5. Result cells and 

6 . Argument cells may be reserved within the subroutine immediately following 
the normal, exit either by use of the "RESERV" control line or by making 
entries in the tag field on the correct number of lines. 

7. The body of the subroutine may contain the following types of lines: 

Lines which produce 1103A. instructions 
Lines which produce numbers 

Lines which produce subroutine calling sequences 
"EQUALS" and "RESERV" control lines 
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These lines may be written just as in other (non-subroutine) coding 
for tne compiler except that: 

a. No item numbers may be used in the u or v fields. 

b. No constant pool addresses of the form "L(...) M may 
be used. 

c. Tags which appear in the v address field of lines which 
produce subroutine calling sequences should not appear in 
the tag field. They are equated by the compiler to the 
machine locations associated with the first word of the 
subsidiary subroutine thus called for. 

d. Other tags which appear in the u or v address fields but 
not in the tag field are equated, in the order of their 
occurrence, to the addresses of cells in the subroutine 
temporary pool in the compiled region. 

8 . The ending line of a subroutine must contain the special control sym¬ 
bol "ENDSUB" in the operation code field. The contents of the address 
fields are insignificant. 


Conventions To Be Followed Where Reasonable 


1. Use the language of the USE Compiler. 

2. Use only the minimum 1103A (See Table II). 

3. The name should have exactly six characters the first two of which are 
the organization letter pair. 

4. Write a compilable subroutine. 

5. Previous to the time of entrance to a subroutine the arguments and/or 
parameters should have been transferred to specific cells within the 
subroutine. (Namely, the cells immediately following the cells reserved 
for results.) 

6 . At the time of normal exit from a subroutine the results should be stored 
within the subroutine in the fourth and following cells. (They may, in 
addition to this, be stored in the accumulator, the Q register, or else¬ 
where .) 

7. At the time of alarm exit, leave the name of the subroutine, in flexo- 
writer code in the Q register. 

8 . The body of the routine should be in this order: 

Instructions 

Constants 

Working Storage (in addition to temporary pool, if any) 
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9. Coding submitted with USE subroutines should include constants, each 
in decimal equivalent to the original formulation value times the 
appropriate scaling factors. 

10. Interpretive routines may be written as subroutines with no arguments 

nor results where a standard entry sets up an appropriate jump in cell F2. 

11. Double Precision Floating Numbers 

A standard double precision floating point number shall occupy two con¬ 
secutive storage cells. The first cell shall contain a sign bit, an 
eight bit biased characteristic, and the 27 most significant bits of the 
mantissa; the second cell shall contain the 36 least .significant bits of 
the mantissa. 

12. Complex Numbers 

Complex numbers shall occupy consecutive storage cells, the real part 
preceding the imaginary part. 







TABLE I 


The following is a list of the organization letter pairs currently- 
recognized by the USE Compiler. These are the only permissible 
leading characters for external subroutine names: 

AP Applied Physics Lab., Johns Hopkins University 

BA Boeing Airplane Company 

CE U. S. Army, Corps of Engineers 

HO Holloman Air Force Base 

ML Missiles Systems Division, Lockheed Aircraft Corp. 

KR Remington Rand Division, Sperry Rand Corporation 

RW The Ramo-Wooldridge Corporation 

WF Wright Air Development Center 

A simple change in the compiler will substitute other letter pairs 
for these. 

TABLE II 

Minimum 1103A 

Basic 1103A with 4096 words of core storage and Flexowriter output 
Controlled reproducer for punched cards 
Ferranti paper tape reader 
Teletype paper tape punch 
5 uniservo magnetic tape units 

Off line high-speed printer (plotting modification) 
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Suggested Covering Letter 
for 

USE Work in Progress Reports 


At the November, 1957, USE meeting the Policy Committee directed that a method 
be set up for regular reporting "by each installation on their Work in Progress. 

The purpose of the Report is to inform all members about all unclassified pro¬ 
jects which are under way at all installations no matter what the status may be. 

It seems clear that such reports will promote effective exchange of information 
among persons working on similar projects and in many cases will prevent dupli¬ 
cation of effort. 

In order for the reporting system to be effective, it must be simple and require 
a minimum of effort on the part of each installation. The attached form and the 
numbering system is designed to achieve those goals. Suggestions for filling out 
the form are given here and ought to be followed whenever practicable. 

1. Report Number. Each complete report compiled and submitted by a member 
organization should be assigned a serial number, starting with 1 for the 
first report, 2 for the second, etc. 

2. Report Compiled By. The name entered here should be that of a single 
person in the organization who has coordinated the gathering of the in¬ 
formation. 

3. Reference Number. The reference number consists of two numbers seperated 
by a dash. The first is the number of the Work in Progress Report in 
which the project was first described. The second is the serial number 
within that report. 

4. Tag. If the project has reached the stage where a USE routine is being 
produced and a tag has been assigned, that tag should be filled in here. 

The presence of this column should not be construed to mean that a pro¬ 
ject should not be reported unless a USE routine will result — as a 
matter of fact, the greatest value of this report will be in reporting 
progress on all projects, from their earliest stages, whether or not they 
may ever result in a computer program. 

5* Concise Description. Include here a short abstract or a one or two sentence 
description outlining the purpose, method, special advantages, etc., of 
the project. Include enough so that an interested person at another in¬ 
stallation will know whether he should follow up with an inquiry for more 
information. The name of the person or persons actually working on the 
project should be included — this will expedite correspondence concerning 
the project. 

6 . Coding Language. If a computer code exists, give the name of the coding 
language, for example, FAP, RECO, USE, etc. 
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7. Status Codes. One or more Status Code numbers as described on the form 
should be specified here. Code 12, "Would like to have," is perhaps 
always implied by many of the other codes. However, it may be specified 
without other codes to indicate an active interest in or a foreseeable 
demand for a particular study, program or mathematical method. 

In order for this report to be of real value, the status of all projects reported 
should continue to be given in each subsequent report until the status code either 
implies completion (4,5,6, or 9 ) or shows that the project has been dropped. It 
is hoped that a project shown as deferred will continue to be reported until its 
status changes. 

The primary purpose of the permanent Reference Number is to allow continued re¬ 
porting of a project without repeating the full abstract or description in each 
subsequent report. If this scheme is used, although the first report may require 
considerable effort, subsequent reports should be much easier. It may be helpful 
to describe all new projects first in each report and then complete the report by 
giving the status of all previously reported projects in reference number sequence. 

The mechanics of distributing the reports may be of interest. About six weeks be¬ 
fore each USE meeting, the Executive Secretary will send to each member organization 
an ample number of copies of the Work in Progress Report. The Report should be com¬ 
piled and returned to the Executive Secretary within ten days. After reproduction 
of all reports received the Executive Secretary will distribute copies to all USE 
members in the regular manner. If the schedule is adhered to, these copies should 
be in the members hands about ten days or two weeks before the USE meeting, thus 
allowing time to study the reports and to plan any action that might be taken as a 
result. 

It appears certain that this new series of Work in Progress Reports will be of bene¬ 
fit to all members and to the USE Organization as a whole. Their value over a period 
of time should far outweigh the effort which each member puts into his report. If 
a little extra effort and time is given to the first set of reports, an excellent 
basis will have been established, and the relative ease with which subsequent report s 
can be prepared will assure continued success of the system -- success which will be 
measured in terms of increasing benefits to all members. 




UNIVAC SCIENTIFIC EXCHANGE 
WORK IN PROGRESS 
REPORT NO. 


Page 


Date 


of 


Submitted by 


(Member Organization) 


Report Compiled by 



* Consists of tvo parts: Number of report containing first reference, dash, serial number 
in that report. Serial numbers are assigned to all new material, starting with number 1 
in each report. 

** l, Under consideration. 2, In analysis and/or specifications stage. 3> Coding and check¬ 
out underway. 4, Checkout completed. 5> Preliminary writeup or report available. 6, Forms 
writeup or report available. 7> USE distribution planned. 8, USE distribution not plannee 
9, Has been distributed. 10, Project deferred. 11, Project dropped. 12, Would like to hav 
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One of the important activities of the Product Planning Department of Remington 
Rand Univac is to evaluate and analyze new developments, both applicationvise 
and componentwise, and apply these studies toward future computer designs. To 
obtain data needed for developing improved logic and systems, we wish to request 
the aid of the Users. The aid needed is in the vast field of applications toward 
which your computer is being used. 

Specifically, what is needed is the bread and butter applications which are daily 
being applied to your installation. These would, of course, be non-classified 
applications in accordance with government and/or company regulations. The form 
of these applications should be detailed problem statements containing the following: 

1. Statement of the application and its purpose. 

2. The method used for establishing solutions (e.g., equations of 
the problem and numerical methods applied, algorithms used). 

3. Amount of computation required (e.g., accuracy needed). 

4. Types and forms of in-out. 

5 . Duty rates of in-out (e.g., for temporary storage, final output, 
segmentation, etc.). . 

6. Percentage of computer time used for the particular problem or 
class of problems. (Percent weekly, monthly, yearly, per one- 
hundred computer hours, etc.) 

7. Possible future applications. 

Programs in the language of a particular computer are not desired. Actually what 
is basically needed is the analyst's description down to the point where he gives 
his problem to a programmer for machine coding. 

There perhaps exists several applications analyzed, but found not economically 
feasible to run on present type computers due to the limitations of the computer 
itself. Data of these type are particularly desired. 

It is realized that perhaps many of the results of past analysis are in a single 
file copy or handwritten form. In these cases individual arrangements will be nec¬ 
essary. 

Remington Rand would like to accomplish this task at a minimum interference to the 
installation concerned. Any comments, criticism, or suggestions you may wish to 
include to accompany these data will be welcomed and appreciated. 





USE COMMITTEE REPORT 
November 21 & 22, 1957 
INSTALLATIONS OPERATIONS COMMITTEE 


The Installations Operations Committee met during the period Thursday, 

21 November thru Friday, 22 November 1957 to consider the following agenda 
items: 

1. A switch to bypass the typewriter. 

2. The status of the new maintenance routines. 

3. Attachment of peripheral equipment. 

4. Machine logging procedures and time reporting to USE. 

5. The policy on fault circuitry. 

6. Variable block operation of UNISERVOS. 

7. Allocation and permanency of Dead Space storage. 

8. A program and real time clock for program reference. 

The following member representatives were present at all or part of these 
meetings: 

G. Clark (OR) (Chairman) 

R. Rich (AP) 

W. Wooton (ML) 

R. Perkins (RW) 

M. Green (HO) 

B. Horton (CE) 

R. Petonke (CE) 

R. Schmidt (HR) 

L. Wick (RR) 

L. Dominic (RR) 

L. Graham (WS) 

D. Zonars (WF) 

D. Hiser (BC) 

Boeing Aircraft was not represented. In addition to those listed above, 
representatives from various non-voting member organizations were in attendance. 

1. A switch to bypass the typewriter 

Spencer (CE) proposed this item in the interest of (a) speeding up 
production work by means of eliminating previously programmed type-outs 
or (b) eliminating the need for putting the 1103A on maintenance in the 
event that the typewriter is out of order. Considerable interest was ex¬ 
pressed by other member organizations in discussion of this proposal. As a 
result, the following action was recommended to the Policy Committee: 

"It is requested that RR consider the engineering work 
necessary to install a typewriter bypass switch and 
prepare a cost estimate for USE by the next meeting, 
provided that such action does not delay modifications 
which are now in process." 
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2. The status of the nw maintenance routines 

Dominic (RR) reported that at present RR has four (4) people engaged 
in this effort. Three (3) broad categories of maintenance routines are 
planned and are, at present, in various stages of development. The cate¬ 
gories are: 

(1) Acceptance Tests 

(2) Confidence Tests 

(3) Diagnostic Tests 

Immediate past emphasis of this group has been devoted to the develop¬ 
ment of Diagnostic Routines for the UNISERVOS. These routines have been com¬ 
pleted and are now being circulated to the installations. The UNISERVO tests 
include three (3) test types which are listed as follows: 

a. Tests for all possible operations and modes 

b. Durability or life tests 

c. Timing tests 

The group in St. Paul is interested in receiving any suggestions or 
routines which equipment users have developed. The target date for com¬ 
pletion of the 1st revision of the Diagnostic Routine maintenance package 
is by the next USE meeting. 

The view was expressed by several organizations that where possible 
maintenance routines should operate with a drum interlace of 4 since this 
is the most frequently used. Accordingly, the following resolution was 
proposed by Rich (AP): 

"The Policy Committee is requested to urge RR to design all 

maintenance routines to operate with a 4-interlace} partic¬ 
ularly those routines to be contained in the packages for 

Confidence Testing and Diagnostic Testing." 

3. Attachment of peripheral equipment 

A listing of standard and non-standard equipment} in operation, being 
installed, under design, or being planned for each installation prepared by 
the chairman IOC is attached as Appendix A of this report. This list will 
be submitted to Bob Schmidt (RR) for up-dating and additions prior to dis¬ 
tribution through normal USE channels. 

4. Machine logging procedures and time reporting to USE 

Discussion of this item disclosed that several member organizations do 
not, at present, keep their machine records in a way that enables determination 
of the efficiency figures agreed upon during the previous USE meeting. In 
addition, it was pointed out that various members may wish to derive different 
ratios from those previously described. It was suggested that RR presently 
collects the records needed to obtain the efficiency ratios from all the 
rental installations and if these figures could be obtained for the owned 
installations, discussion and comparison of these figures at each USE meeting 



might be more in order. Accordingly, the following resolution was made: 

"RR is requested to obtain from all installations and to 
furnish to the IOC at each USE meeting, the following 
times: 

(a) Preventative maintenance 

(b) Scheduled time 

(c) Emergency maintenance 

(d) Calendar period for the report 

(e) Actual operating time 

Further, all installations shall report total lost time 
in hours on an individual basis. (Lost time is defined 
as that time for which the customer pays which, due to 
equipment malfunction, does not produce useful results." 

(Discussion of the above resolution in the Policy Committee resulted 
in deferring consideration on this item until the next USE meeting.) 

The efficiencies previously agreed upon were reported as average 
during the past three months of operation: 

*RW - Customer efficiency - 93$ 

Installation efficiency - 63$ 

*ML - C = 89.09$ 

D * 85.78$ 

E = 54.94$ 

AP - C = 97$ 

D » 100$ 

E = 59$ 

CE - C = 89$ 

D - 72$ 

E * 60$ 

HO - No report 

BA - No report 

OR - A = 92$ 

B = 51$ 

C = 96$ 

D * 91$ 

E = 51$ 


* Submitted report attached 
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5. The Policy on fault circuitry 

In discussion of this item it was pointed out that several installations 
were of the impression that the IOA fault circuits on the 1103A should be 
rendered inactive by removal of a tube in order that the Ferranti Reader 
could perform correctly. Hence, a statement of policy was requested from 
RR. Dominic (RR) reported that company policy requires that all fault cir¬ 
cuits be active. It was recognized, however, that with the IOA fault circuit 
active the Ferranti Reader may produce incorrect fault indications. Hence, 
the following was submitted to the Policy Comnittee for action: 

"It is requested that RR investigate the conditions which 
cause fault indications from the Ferranti during normal 
operations and report at the next USE meeting what, if 
any, remedial action can or has been taken." 

6. Variable block operation of UNISERVOS 

Discussion of this item brought out the fact that a modification of the 
UNISERVO is presently in progress that will make possible interchanging the 
mode of operation from fixed to variable on the writing and reading of tapes 
(i.e., a-tape written in fixed format may be read in variable). This modifi¬ 
cation has not yet been made on all 1103A's. No action was taken by the IOC 
on this item. 

7. Allocation and permanency of Dead Space storage 

Discussion of the allocation of Abnormal Drum storage revealed that 
some installations (BA and CE) allow full use of the available Dead Space 
for programmers. However, most installations share the Dead Space between 
maintenance and programmers on the basis of 25/75, 50/50 or 75/25. There 
appeared to be no uniformity of division. In addition, it was pointed out 
that where maintenance does use a portion of the Dead Space in general, the 
maintenance routines are stored in a 16-interlace. As noted previously in 
the discussion of item 2, it would be desirable in the future if maintenance 
routines could be designed to work with a 4-interlace. No action was taken 
by the IOC on this item. 

8. A Program and Real Time Clock 

Both ML and RW proposed the design of a clock which could be referenced 
program wise by the 1103A. Other installations also expressed an interest in 
this feature. After some discussion, the general design features of such a 
clock were set down as follows: 

1. The clock should be capable of counting either real time 
or program steps. When counting real time the clock should 
count time in increments of not less than 30 seconds for a 
period not greater than 24 hours. In counting program steps 
the clock should be capable of counting each instruction in 
a program for a maximum of 1,000 steps. 
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2. There should be a means of manually presetting the clock so 
that operations can be halted (interrupts) at a preselected 
time or program step. 

3. It should be possible to read the contents of the clock from 
a program by means of an EF followed by an ER. 


It was requested that RR consider the design of this device and 
perform a cost estimate by the next USE meeting. 


Respectfully submitted, 


3 Enclosures 


George El Clark 
(IOC, Acting Chairman) 
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AP^DIX A 


O 

110^A with: 

Additional Equip: 


Under Consideration: 

AP (Do not use USE COMPILER) 




2 banks of MC 

HSP on-line (with plotter) 
Floating Pt. Arith. 

5 Uniservos, fixed blk. 

Bull, PTP, PTR, Flex. 

Tape Prep. II 

Unityper III" j 50 

IBM 650 

407 Tab. 

Sorter 

Collator 

Reproducer 

Alpha, attach¬ 
ment for 650 

J 

Analog-Dig. Conv. - on and 
off line 

CE (Use USE COMPILER) 




2 banks of MC 

HJJP off-line w/o plotter 
(with burster and separator) 
Fixed Pt. Arith. 

9 Uniservos, variable blk. 

Bull, PTP, PTR, Flex. 

Tape Prep. II 

■ ? 

2 Unityper II 

IBM Key Punch 

Collator 

Reproducer 

• . 

MT testing equipment 

3rd bank of MC 

MT buffer system 

Double Drum 

Ultra-high speed printer 
Anything to anything con¬ 
verter 

WS (Use USE COMPILER) 




2 banks of MC 

Floating Pt. Arith. 

5 Uniservos, variable blk. 

Bull, PTP, PTR, Flex. 

Tape Prep II 

BRL designed potter Tape 
handler 

Doppler Data Translator 

Card to Tape Conv. 

Tape to Card Conv. 

407 Tab. 

Printing Key Punch 

IBM 604 

Sorter 

Reproducer 

Summary Punch 

2 Veriplotters 

IEM PT to PC Conv. 
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1103A with: _ Additional 

HO (Do not use USE COMPILER) 



1 bank of MC 

\ 



Fixed Pt. Arith. 


2 Unityper II 

IBM Key Punch 
407 Tab. 


9 Uniservo3, variable blk. 


Bull, PTP, PTR, Flex. 

Tape Prep, II _ 

ML (Do not use USE COMPILER) 
1 bank of MC 

HSP off-line w/o plotting 
Fixed Pt. Arith. 

10 Uniservos, fixed blk. 
Bull, PTP, PTR, Flex. 

Tape Prep. II 


Modified Veriplotter with 
summary punch 
407 Tab. 

Sorter 

2 Reproducers 
Collator 
Interpreter 

4 Key Punches 
4 IM 650 

3 Unityper II 



On Order: 


Inder Consideration 


2nd (Mar. 1958) 
1103A with: 

2. banks of MC 
Floating Pt. 
Arith. 

10 Uniservo3, 
variable blk. 
(buffers when 
available) 

J 

Bull, PTP, PTR, 
Flex. 

(1st 1103A 
brought up to 
2nd mach. std.) 
Card to Tape Conv 
Tape to Card Conv 
Tape Verifier 
Tape Plotter (off 
line) 

Analog to Dig. 
Conv. 


Program Clock (real time) 


Data Assimilater 


.2nd 1103JL.with: 
i 1 bank of. MC 
i Fixed ^^^rith. 


5 Uniservos, var¬ 
iable blk. 

Bull, PTP, PTR, 
Flex. 


Central Computer Exchange 
to transmit 
Info between 1103A's 


Range data input and out¬ 
put equip. 
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ap: 


O 


IX Ail 


1103A with: 

Additional Equip: 

On Order: 

WF On order: 

3 banks of MC 

HSP on-line, v/o plotter 
Floating Pt. Arith. 

4 Uniservos, variable blk. 

Bull, PTP, PTR, Flex. 

Tape Prep. II 

407 Tab. 

Sorter 

Key Punch 

on-line stylus printer 

(con'd): 

Unityper II 
Verifier 

BA (Use USE COMPILER) 

1 bank of MC 

HSP off-line, plotter 

6 Uniservos, variable blk. 

Bull, PTP, PTR, Flex. 

2 Special MT handlers 

Analog to Dig. Conv. 

2 Unityper II 

Card to Tape Converter 


RW (Use USE COMPILER) 

1 bank MC 

HSP off-line with plotter 
Floating Pt. Arith. 

Bull, PTP, PTR, Flex. 

7 Uniservos, variable block 

Tape Prep. II 

I EM 407 

Sorter 

Collator 

4 Unityper II 

Card Key Punch 

EPSCO Adaverter 

Verifier 




BC (Use USE COMPILER) 




2 X 1103B with: 




2 bank MC each 

■ 


Plan to rent 2 X 1103B 
(additional) during 




1959-1960 for Census 

10 Uniservos per system 

FOSDICK Film to Tape 


Assignment of Servos 

(variable blk, backward 

Conv. 


between 1103A , s and 

buffer) 

Fixed Pt. Arith. 

PTP, PTR, Flex. (No Bull) 

Shepard HSP 


peripheral equip. 
















Unityper II 
407 Tab. 
Sorter 
Collator 
Reproducer 
Interpreter 
2 Key Punches 


On Order 


Under Consideration 


Remote Flex 
input-output 
Charactron HSP 









Enclosure #1 


1103A Time Records at The Ramo-Wooldridge Corporation 
November 15, 1957 


The Digital Computing Center of the Ramo-Wooldridge Corporation does 
not use a Daily Log Sheet, per se, in recording runs on the 1103A 
computer; instead, a log card is filled acut for eaeh computer run. 

Any anomalies which may arise during that run are recorded with an 
appropriate explanation on the log card. An example of this log card 
is attached. The log cards for a 24-hour period are then keypunched 
and a Daily Usage Report is made 0 The Daily Usage Reports, in turn, 
are used to formulate a Weekly 1103A Usage Report. Both the Daily 
and Weekly Usage Reports hare the same format. A sample of the latter 
report appears in Appendix A. 

The Weekly 1103A Usage Reports were used to compute the Customer Ef¬ 
ficiency and the Installation Efficiency for the fifteen-week period 
beginning 29 July 1957 and terminating 10 November 1957. A graph re¬ 
flecting this information can be found in Appendix B. 


The necessary terms used to derive these Efficiency percentages were 
defined from the Weekly Usage Report as follows: 


Definition 
Available Tims 
Productive Time 

Total Time 


From the Weekly Report 

Good Time + Lost Time 

Good Time + the following Lost Tims: 
Idle, Power Failure, and Other* 

Good Time + Lost Time + Down Time + 
Preventive Maintenance 


# 


Other refers to operator error, keypunch error or to any other lost 
time not due directly to the oomputer. 
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APPENDIX A 


Weekly 1103A Usage Breakdown 
From 0800 11-04-57 
to 0800 11-11-57 


Total Tiae Per Csntage 


Good Time 

Assembly 

11.26 

9.7 


Code Check 

28.17 

24.2 


Production 

Demonstration 

59.13 

50.9 


Total 

98.56 

84.8 


Lost Time 

Idle 




Machine Error 


3.55 


Power Fad lure 




Peri. Equipment 


1.98 


Magnetic Tape 


2.20 


Other 


2.00 



Total 


9.73 8.4 


Down Tiae 

Magnetic Core 



Magnetic Drum 

H.S. Punch 

.54 


Bull 

1.51 


Magnetic Tape 

.16 


Ferranti 

.10 


Test 

FVR Supply 

1.14 


Other 

4.45 


Total 

7.90 

Preventive 

Maintenance 

23.66 


Total 

23.66 

Off the Air 


28.15 


Total 

28.15 






APPENDIX B • 



CUSTOMER EFFICIENCY 



INSTALLATION EFFICIENCY 


n—i—i i i—r 

8 1 5 22 29 6 

September 


For the Week Ending 


13 20 

October 


1957 


7 


yy 93* 


Average for the 
15 weeks 


\ 68 % [ 

- \ - / 

\ / 


V 


Average for the 
15 weeks 


i—i-r 

27 3 10 

November 



r 


Enclosure #2 



LOCKHEED AIRCRAFT CORPORATION 
Missile Systems Division 
Sunnyvale, California 


REPORT TO USE OPERATIONS COMMITTEE: 


The following ratios are taken from LMSD 1103A machine time records 
covering the period August 1, 1957 to October 31, 1957. 

A - L 

C = A = 89.0956 

A - L 

D = g = 85.7856 

A_r_L 

E = ejtp ~ 54°9456 


A = Available time = scheduled time - Emergency maintenance. 
L = Lost time for all reasons. 


S = Scheduled time. 

P = Preventive maintenance. 
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USE Letter No: PC-5 


December 11, 1957 


To: USE Policy Committee, Publications Committee, Installation Hoads. 
Subject: Reproduction Methods of USE Material. 


In accordance with the wishes of the Policy Committee, Remington Rand Sales 
has investigated the various reproduction methods available to them for producing 
USE material. It would appear that the Plastiplate Offset method would be most 
advantageous to all: this would entail the preparation of USE material on 
Plastiplates which would bo forwarded to myself for immediate printing. A vellum 
could be run during the printing for filing and for future ozalid copies if 
required. 

However, wo would like to temporarily defer using this procedure. The 
Scientific Sales Department of Remington Rand is scheduled to move from St. Paul, 
Minnesota to New York City. Until thi3 move is completed, we would prefer to 
retain the present vellum master procedure. Once established in New York, we can 
update our procedures accordingly. 





Dirk de Vries 
Executive Secretary, USE 
Remington Rand Univac, 
Univac Park, 

St. Paul 16, 

MINNESOTA. 


DdV:diw 





December 2, 1957 


To Members of USE: 

As agreed at the recent USE meeting, The Ramo-Wooldridge 
Corporation is undertaking a modification of the USE Compiler 
to permit the inclusion of excess-three coded constants in a 
USE program. The proposed specifications for the modification 
are attached. 

We would appreciate comments as soon as possible from those 
installations interested in this feature as to whether the pro¬ 
posed specifications are satisfactory and, if not, suggestions 
for improvement. 


Sincerely, 


/jC>v / 


Robert Perkins 

Member of the Technical Staff 

Digital Computing Center 

The Ramo-Wooldridge Corporation 


RP: Jm 
Attachment 





December 2, 1957 


Proposed Specifications for Modification 


to USE Compiler 


Hie USE Compiler will be modified to recognize a new operation 
introduced by 

XS3 or XS3 - n (n = 1, 2, ... 9 ) 

in the operation code field, XS3 is equivalent to XS3 - 1. Each 
such line of coding will produce n words of six excess-three char¬ 
acters in the machine language program. 

Normally the desired characters are simply written in the u and v 
address fields. However, the space is represented by an asterisk, 
and certain other special characters are represented by a character 
pair. The first character of such a pair is always// (35 octal). 

The complete list of characters is given below. 

As in the case of numbers the characters may be written right across 
both the u and v fields. The comma which separates the u and v fields 
may appear before, among, or after the desired excess-three characters 
and will be ignored. If an excess-three comma is desired the char¬ 
acter pair shown below must be used. If the number of characters pro¬ 
duced by the contents of the u and v fields is less than 6 n the n words 
will be filled out with space characters (01 octal). If greater than 
6 n only the first 6 n characters will be used, arid a warning will be 
given. Since a DUPO instruction may preceed an XS3 - n Instruction it 
will be reasonably convenient to introduce several words of excess-three 
information. 






XS3 Character Desired 

Write 

Digits 0 thru 9 

Digits 0 thru 9 

Letters A thru Z except 0 

Letters A thru : 

•f ~ > + > )> (f / 

• > ~ f +> ) f ( > , 

Space 

* 

Letter 0 

#0 

Fast Feed 1 

#1 

" " 2 

#2 

" " 3 

#3 

" " 4 

#4 

Asterisk * 

#A 

Breakpoint p 

#B 

Comma , 

#c 

Dollar sign $ 

#D 

Multiline 

#M 

Number sign // 

#N 

Stop code 

#s 


except 0 


A 

X 
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Report of the Western Committee on 
an Internet!onal Machine Language 


January 8, 1958 


The conndttee met at Ramo-Wocldridge, Los Angeles, on the 7th and 8th 
of January, 1958, with the following people present: 


R. Tantzen, HO (Chairman) 


R. Talmadge, ML 
R. Perkins, HW 
D. Combellc, RW 


2. Since none of the committee members were quite sure how th European 
Conference would interpret the phrase "universal language", some time was 
devoted to a discussion of the possible approaches which might be taken. 
It was felt that the most likely of these would be: 


A. 


Set up universal rules for writing flow charts. 


B. 


Accept an already existing computer language, at the 
level of FORTRAN, IT, UNICODE, etc. 


C. Define a new language, at a more sophisticated level 
than anything now in existence. 


The adoption of existing languages, such as mathematics and the natural 
languages was considered unlikely, since they have not in the past proved to 
be handly tools with which to properly describe a program. 

3. If an approach similar to A. is adopted this committee recommends that 
the USE Organization adopt a resolution encouraging it's members to support 
this effort, ^-t appears that no other action would be necessary or desirable 
at this time. 

4. If an existing language is chosen, i.e. if method B. is adopted, this 
committee's recommendations are as follows: 


A. If the language is FORTRAN, we recommend that USE sponsor 

a joint effort to code a program which will translate it for 
the 1103A. 



If the language is any other, we recommend that USE wait for 
the reaction of the 704 community before making a final 
decision. An exception occurs for the IT language, since RW 
is already coding a version of this one for the 1103A. 




This committee estimates that the effort required to implement a language, 
at this level of complexity, whose detailed specifications are fixed, would 
be about 2 to 4 man years of coding and would best be done by a group of two 
or three people. The machine time required is estimated at 75 to 100 hours. 

In view of these consideration and the widespread use of FORTRAN in the 
704 community, this committee feels that USE might well give serious 
consideration to ceding FORTRAN for the 1103A regardless of the outcome of 
the international conference. 

5. If the European Conference decides upon approach C., it is clear that 
such a long-range program would require the establishment of some working 
group. In this case we recommend that USE establish a committee to co¬ 
operate with this working group, by offering suggestions, criticisms and 
such other help as may be appropriate. 

6 . Finally, as the European Conference will be held before the next USE 
Meeting, we recommend that someone report on the outcome of this Conference 
at the next USE Meeting. 


Respectfully submitted. 


ROEERT G. TANTZEN, Chairman 




